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Elliott turbine-driven blower 
serving cat cracker at the mod 
ernized McMurrey Refinery 


Tyler, Texas. The blower is rated 
16,750 inlet cfm with a 25.5 psi 
pressure rise. The Elliott 1760 
hp condensing steam turbine is 
direct-connected, operating at 
6030 rpm 





Sound 
basis for 
cat-cracking 
economy - 





ELLIOTT fuga/ BLOWERS 


The centrifugal air blower pictured above is typical of the many Elliott blowers 
now serving the oil industry. Similar blowers are handling hydro-carbon gases 
in the same refineries and are proving to be more reliable and less costly to 
maintain than displacement type compressors previously used for this service. 
Meeting the high reliability requirements of refinery service, Elliott blowers and 
compressors have aided in establishing several outstanding records for continuous 
performance of a refinery. They are recognized for their dependability and high 
availability. Since Elliott can furnish the driver as well as the blower or 
compressor, unified responsibility is a further advantage. 

For details, contact your local Elliott representative or write Elliott 


Company, Jeannette, Pa. 











\ For Maximum Secondary Recovery! 





( revuce PUMPING COSTS 


( soost PRODUCTION RATES 


( increase THE PROFITABLE LIFE OF YOUR LEASES 





Don't let your oil sands become clogged with 
bacterial shime, algae, iron or other solids. Flood 
waters treated and filtered by % Proportioneers % 
Chemical Feeders and Pur-O-Cel Diatomite 
Filters are right for deep penetration and pro 
duce a maximum yield from your oil sands. 
%Proportioneers, Inc.% offers you field tested 


equipment and the services of its experienced 


engineering staff in cooperating with your water 
purification consultant to give you the most 
economical answer to your water-flood prob- 
lems. For recommendations and descriptive bul- 
letins, contact our nearest representative or write 
giving us the story of your present water treat- 
ment, an analysis of your water, and other per- 


tinent information. Bulletin RP-9373 on request. 


Write to °%S~PROPORTIONEERS, INC.°%, 412 Harris Ave., Providence 1, R. I. 


Technical service representctives in principal cities of the United States, Canada, Mexico and other foreign countries. 
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Catalytic Cracking Techniques in Review 
This extensive summary discusses the chemical and engineering 
fundamentals, operation, and maintenance aspects of fixed-bed, 
moving-bed, and fluidized catalytic cracking 
Marshall Sittig 

Part IL Introduction 

Part I. Chemical Fundamentals 

Part Ill. Engineering Fundamentals 

Part IV. Commercial Operations: Fixed-Bed Processes 
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OF MAB 
Selected for Huge World- 


Major oil companies select Masoneilan Control Valves for service thousands of 

miles away because they know from extensive experience at home and abroad that 

they can rely on these valves for accurate, dependable performance. For the same reasons, 
many hundreds of Masoneilan 12000 Series Liquid Level Controllers have been 

selected for these expansion programs. You, too, should know about the design and 
construction features, initiated and developed by field experience, 


which make these Masoneilan products first choice all over the world. 
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MASONEILAN 


MASON-NEILAN 
REGULATOR CO. 


1182 ADAMS STREET, BOSTON 24, MASS., U.S.A, 


Sales Offices or Distributors in the Following Cities : 

New York + Syracuse + Chicago + St.Louis * Tulsa + Philadelphia + Houston 
Pittsburgh + Atlanta + Cleveland + Cincinnati + Detroit + San Francisco + Salt Lake City 
El Paso + Boise + Albuquerque + Charlotte + Los Angeles + Denver + Appletoa 
Corpus Christi « New Orleans + Louisville + Birmin cham 
Mason-Neilan Regulator Co., Led., Montreal and Toronto 








To find the one tube steel that’s best 
for you... Ask the experts! 
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Extensive testing is one reason for Timben’s leadership in high temperature steels. Photo above shou 


YEARS AHEAD —THROUGH EXPERIENCE AND RESEARCH 


HERE may be several high temperature steels that 

will solve your temperature, pressure, corrosion 
and oxidation problems. But there's only one steel 
that’s best for you from the standpoint of maximum 
tube life per dollar—the best life/cost ratio. 


The best way to find this steel is by getting help from 
the Timken Company metallurgists. They're the recog- 
nized authorities on high temperature steels, backed by 
over 20 years of steel research and experience. And with 
23 different analyses to choose from, plus wide field 
experience, they are qualified to help you choose the 
correct analysis for your application. Whatever analysis 
is recommended, you can be sure of uniform quality 
because the Timken Company rigidly controls quality 
from the melt shop through final inspection. 

Timken’s RSQ—Research, Supply, Quality—can solve 
your tube problems. Ask the experts! The Timken 
Roller Bearing Company, Steel and Tube Division, 
Canton 6, Ohio. Cable address: ““TIMROSCO”. 
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SPECIALISTS IN FINE ALLOY STEELS, GRAPHITIC TOOL STEELS AND SEAMLESS TUBING 
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Where do you fit in this petrochemical picture? 


Currently engaged in this highly specialized 
work, Fluor can help determine your 


potentials in this rapidly expanding i:-dustry. 


Petrochemicals, the largest new factor in 
our ever-expanding world of chemicals, now ac- 
count for nearly one-quarter of all U. S. chemical 
production. Despite this, it is estimated that only 
one-half of one percent of all present oil and gas 
production is being utilized as petrochemical feed 
stock. This opens up new opportunities for the oil 
and gas producer and investor. 

If you own, operate, or have interests in 
an oil refinery or a gasoline plant, you should be 
aware of your potential as a supplier of petro- 
chemical raw materials. This is particularly so when 
it is considered that the increase in value of an end 
petrochemical product may easily be four or five 
times greater than that of normal products realized 
from other hydrocarbon processing operations! 
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Engineers - Constructors ~. Manufacturers 


THE FLUOR CORPORATION, LTD 


New York, Chicago, Pittsburgh, Boston, Tulsa, San Francisco, Birmingham ang Calgary 


* LOS ANGELES - HOUSTON 


Represented in the Sterting areas by 
Head Wrightson Processes Lté., Teesdale House, Baltic Street, London, EC 1, England 





UNLIMITED CHOICE IN TURBINES is Worthington’'s offer to 
industry everywhere. This little one—a single-stage com- 
pressor-drive unit—packs a terrific wallop for its size. And 
that multi-stage 24,000-hp compressor-drive giant is one 
of the largest ever built for this type of service 
Whether your turbine requirements call 
e for the biggest or the smallest—straight 
ing e-stage condensing . . . straight non-condensing . . . 
extraction . . . mixed pressure extraction 
e ... low pressure . . . high back pressure . . . 
midgets for mechanical or generator drive . . . with 
governors for constant or variable speed — 
Worthington has an answer. 


to Each Worthington turbine is designed to 


make the steam do more work, so you save 


e power and money throughout its long life. 

multi- stage Learn more about Worthington turbines. 

Get the facts on why there’s more worth in 

p Worthington by writing to Worthington 

ants Corporation, formerly Worthington Pump 

21 and Machinery Corporation,Steam Turbine 
Division, Wellsville, N. Y. 





TURE OERERATOR Fee waTte 
urs EATERS 


A GREAT TEAM IN STEAM 
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WORTHINGTON ANGLE GAS-ENGINE COMPRESSOR installation in a gas pipeline pumping station. 


Now... more horsepower, higher efficiency 
in Worthington Angle Gas-Engine Compressors 


New LTC-H compressor has all advantages 
of famous LTC plus high compression 


This new Worthington LTC-H Angle Gas-Engine 
Compressor—the latest Worthington advance in its 
engine-compressor design—is typical of the kind of 
improvement achieved by Worthington engineers 
throughout many years of leadership in the manu- 
facture and application of compressors and large 
internal combustion engines. 

The new high-compression engine-compressor has 
considerably higher horsepower ratings than its well- 
known predecessor, the LTC, but runs cooler and on 
less fuel. LTC-H users will find the new unit is built 


to give the same day-in, day-out service that has 
given all Worthington Engine-Compressors a repu- 
tation for extreme dependability throughout the gas, 
petroleum and chemical worlds in pipeline pumping, 
refinery operations, public utility gas distribution, and 
service in natural gasoline and pressure maintenance 
plants, petro-chemical and synthesis plants, and refrig- 
eration plants. 

Write for more information on this latest develop- 
ment in Bulletin L-690-B1B or let us know that 
you're interested in conversion of your present unit. 
Worthington Corporation, Compressor Division, 
Buffalo, N. Y. 


K.2.16 


NO OTHER COMPRESSOR WILL OUTPERFORM A WORTHINGTON 


blishing Company Publication 








TAYLOR OIL & GAS CO, INSTALLATION at Corpus Christi, Texas, includes 


the three Worthington Type-HM process pumps in foreground for 
pumping gasoline at 310 F. Pumps in background are Worthington 


Type HR's 


WORTHINGTON TYPE-HM CENTRIFUGAL PUMr—a really versatile 
process pump—is available with conventional stuffing box or 
mechanical seal, in cast iron, bronze, carbon steel, stainless 
steel and Worthite. 


This Heavy-Duty Process Pump 
answers Dozens of Pumping Problems 


This is a heavy-duty process 
pump that will handle hydro-car- 
bons such as propane, butane, nap- 
tha, gasoline and oil . . . chemicals 
such as SO:, caustics, freon and 
anhydrous ammonia . . . and can 
be used for boiler feed and heater 
drain service as well. 


Types HR and HB. Twenty 
sizes. Capacities up to 1,800 
pm. Developed beads up to 
Sho ne Proper selection of 
material permits use for tem 

ratures far below zero to 
0) F, for pressures from 


high vacuum to 750 psig 


Type HD. Hydraulteaily- 
balanced double-suction 
impeller handles boiling 
liquids with low submere- 
ence Capacities range from 
600 to_ 3.200 gpm at heads 
vp to 700 tt To 850 F and 
550 psig 


It’s designed for continuous 
service and will withstand hot or 
cold liquids . . . suction pressures 
to 300 lbs . . . and corrosive or non- 
corrosive liquids. It’s water-jacketed 
but built so that it can be installed 
without water cooling where pump- 
ing temperatures permit. 


Type CNE. For 
loading or transfer 
service Capacities 

» 1.500 gpm 


t . i ‘ 
Heads to 500 ft Up to 500 F 


The World's Broadest Line Assures You the Right Pump for Every Job 


Learn more about this Worthing- 
ton Type-HM Process Pump and 
what it can do in your refinery 
pumping applications. 

Write for Bulletin W-341-B14 to 
Worthington Corporation, Centrif- 
ugal Pump Division, Harrison, 
New Jersey. 


Petroleum Refiner 





Vol 31, No Y 









f 


on 
wae % 
fy AK “he 
ed < i . ® 
| LA Sea « = 
ae 
eee , 
a 


Have your cake and eat it too! 


...or how GOODSYEAR 
gets the benefits of the_ 


€ 








ij «s. " si ast Tt 
d to the oil industry 


BS&B SAFETY HEADS are protecting the operations, equip- 
ment, property, and personnel of many industries. One of the 
most important industries we serve is oil and gas production 
and refining. Because of what it protects, the BS&B 
SAFETY HEAD Disc can be worth more than its weight in 

gold. It assures instant pressure relief when needed 

most...is designed to rupture within plus or minus 5% of 

the pre-determined pressure. Discs are available 

within range of 5 Ibs. to 40,000 Ibs. Whether the line 

carries bland or corrosive fluid or gas, BS&B 

has the code-accepted SAFETY HEAD FOR 

YOU. Write for catalog giving complete 

details. Get the facts and you'll get 
BS&B SAFETY HEADS. 


BS:B 6B 


Ss 
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Safety 
Head 


“fail-safe” action... 
WITHOUT LOSS OF 
VALUABLE BUTADIENE 


Safety and savings go in pairs at the 
Goodyear Tire and Rubber Company’s 
Chemigum Plant at Akron, Ohio...made 
possible by use of BS&B Combination 
SAFETY HEAD — Relief Valve Models 
CL-31. When the designed rupture pres- 
sure of the 125 lbs. Monel or stainless 
rupture disc is reached it will “fail-safe”, 
thus relieving the pressure and prevent- 
ing damage to expensive equipment, and 
most important of all... personnel injury. 


However, working with BS&B engineers 
and adapting standard equipment, 
Goodyear has carried safety a step fur- 
ther to include savings. Each of the 
15,000 gallon butadiene storage tanks, 
operating at maximum average pres- 
sures of 75 psig. is equipped with a 
manually operated 3-way valve and two 
CL-3ls. This dual SAFETY-HEAD- 
Relief Valve arrangement prevents the 
excessive and expensive loss of valuable 
butadiene in the event of a ruptured disc. 
Quick, easy switch-over to the second 
combination unit is possible giving full 
safety protection again —even while the 
replacement of a burst disc in the first 
combination unit is going on. 














auton What Company Has the 


Longest Experience in 
Making Tetraethyl Lead 
Antiknock Compound ? 


Ste SBN Ae 


Du Pont was the pioneer and only producer of TEL Antiknock Compound 
from 1923 to September 1945. In fact, it was Du Pont who developed 
the first safe process for manufacturing tetraethyl lead on a commercial 
scale. 

Recently, Du Pont perfected a complete new manufacturing unit for 
making tetraethyl lead. This development will speed the production of 
TEL and make more of it available for refiners. The new unit is another 
example of Du Pont's pace-setting research and development activities 
on behalf of the petroleum industry. Ask your Du Pont representative 


for the many other services available to you. 


hemicals 


E. |. DUPONT DE NEMOURS & CO. (INC.) + Petroleum Chemicals Division, Wilmington 98, Delaware 
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No design, metallurgy 
or manufacturing 


procedures are taken 


for granted in 
A. O. SMITH 
Heat Exchangers. 


it is characteristic of A. O. Smith engi- 
neering to question every step in the 
process of building heat exchangers and 
pressure vessels. Inspection and testing 
of the assembled unit is not enough. 


Testing starts in our metallurgical labora- 
tories to be sure materials satisfy fully 
the chemistry and physicals required to 
meet the specifications. Then, if neces- 
sary, we have complete facilities for 
testing the soundness of materials, with 
magnaflux, zyglo, dye check and re- 
flectoscope. 


INDUSTRY COMES TO A. O. SMITH 


WITH HEAT EXCHANGER PROBLEMS 


Research and Engineering Building 


Testing the end closure and channel of ao heat exchanger at 4800 psi. 





The closure is self-sealing 


Welding electrodes and welding pro- 
cedures to be employed are determined 
by our welding laboratories. Nothing is 
left to chance in this critical phase of 
production. 


Statistical quality contro! procedures are 
employed to keep ail manufacturing op- 
erations within the required tolerances. 


And then, the engineering itself is tested 
during fabrication, as in the case illus- 
trated. Components receive the most 
critical inspection and testing to be sure 


difled Brid type. 


that the final assembled unit meets every 
specification exactly. 


Combining the “know-how” of labora- 
tory technicians, heat transfer and me- 
chanical design engineers and produc- 
tion specialists at A. O. Smith assures 
maximum performance of every A. O. 
Smith vessel and heat exchanger. 


A. O. Smith is regularly consulted on to- 
day's complex heat transfer problems. 
The personnel and facilities required to 
solve them are available to you. 


AO.Smith 


Chicage 4 + Cleveland 15 + Dallas 2 + Denver 2 « Houston 2 
Les Angeles 22 «+ Midiend 5, Texas +« New Orieans 12 
New York 17 « Pittsburgh 19 « San Francisce 4 + Seattie 1 


! Company Publication 


Tulse 3 + Washington 6, D.C. 


internetional Division: P.O. Box 2023, Milwaukee 1, Wis., U.S.A. 
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take a 


CLOSER 


at 


for B&W Croloy 7 and B&W Croloy 9 
High-Temperature Tubing 


Finding new facts about the behavior of alloy, stainless, and carbon steel 
tubing to help users with application and insta!lation problems is a regular 
major function of the B& W Technical Service. For example: 

Isothermal transformation data recently were made available for the 
first time on B&W Croloy 7 and B&W Croloy 9 tubing. Extensive re- 
search and tests on these two popular intermediate alloys for high- 
temperature services provided sufficient data to construct the time-temper- 
ature-transformation diagrams reproduced on the opposite page. They 
furnish helpful information relating to the heat treatment, general fabricat- 
ing and welding, and particularly the hardenability of these tubing steels. 

A technical report TR520 covering the TTT tests and findings is 
yours for the asking. 


CONDENSED DATA 

B&W Croloy 7 and B&W Croloy 9 Tubing 
B&W Croloy 7 (7% Cr., 0.50% Mo)—For operating conditions where excel- 
lent corrosion resistance to hot oils is primary consideration. Has good oxi- 
dation resistance and high-temperature strength to 1250 F. 
B&W Croloy 9 (9% Cr., 1% Mo)— Offers very good corrosion and oxidation 
resistance with good high-temperature strength to 1300 F. It is particularly 
suitable in refinery applications where sulphide corrosion is encountered. 
Good resistance to steam oxidation to 1100 F. Particularly suited for hydro- 
genation processes. 

Both of these intermediate alloys have gained wide acceptance for giving 
optimum service satisfaction with economy in oil refineries, and petro- 
chemical, chemical processing, and hydrogenation plants. They're worth 
investigating. You'll find Mr. Tubes—your local B& W Tube Representa- 
tive—a good man to consult on any problem involving alloy, stainless or 


carbon steel tubing. 


TA-1698S 
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THE BABCOCK & WILCOX COMPANY 
TUBULAR PRODUCTS DIVISION 


General Offices & Plants 
Beover Falls, Po.—Seamiess Tubing; Welded Stainless Stee! Tubing 
Allience, Ohio—Weided Carbon Steel Tubing 
Soles Offices: Beaver Falls, Po. * Boston 16, Moss. * Chicago 3, 
Cleveland 14, Ohio * Denver 1, Colo. * Detroit 26, Mich. * Houston 19, 
Texas * los Angeles 17, Col. * New York 16, N. Y. © Philadelphie 2, 
Pa. * St. Lowis 1, Mo. * San Francisco 3, Cal. * Syracuse 2, N. Y¥. * 
Toronto, Ontario * Tulse 3, Okla. 
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Quaker Oats Furfural 
as a Selective solvent 


solvent furtural ts producing 

lube ols from a variety of 

ks. The numerous installations 

here and abroad demonstrate the advan- 

tages of the operation, both technical and 

economic. Process information, engineer 

ing data, and test results on various oils 

are available from the licensor of the 
proces 

e facts about furfural itself 

iting the solvent we supply 


Photograph by John Trouger The Sohioan."’ 


1. SAFETY—Furfural is relatively non-toxic, hence 4. COST—A unique record of less than |.5c per 
introduces no unusual health hazard pound increase in price of furfural in last five years. 
i —The sezing 34 r- , :' 
:  Nagpr-mesad T re low o . point ( F) vi , 5. SUPPLY—Furfural is readily available from an 
Us y mins - linge ) y < y - y 7 
or ee mates Canger Of soudincation in limes « unfailing source, for which nature creates abundant 
a eames supplies of raw material each year 
3. STABILITY—Furfural has extremely good heat 
Chem. 32, 1639 (1940) ). This 6. DENSITY—A high density (1.160 at 68°F) plus 
low surface tension (49 dynes cm. at 68°F) permits 
rapid phase separation 


stability (see Ind. Eng 
stability is emphasized by low operating losses in com- 


mercial its all over the world 


Quaker Oats Bulletin 203—"“Physical Data on Furfural"—<contains comprehensive data, tables and 
curves on the physical characteristics of furfural. Obtain a copy from the nearest office listed below 








The Quaker Oals O@mpany | | 


340A The Merchandise Mart, Chicago 54, Illinois 
Room 540A, 120 Wall St., New York 5, N.Y 
Room 440A, P. O. Box 4376, Portland 8, Oregon 


in Sen Francisco: The Griffin Chemica! Company ¢ In the United Kingdem: imperia! Chemical industries, Ltd. Billingham, Engiond 
in Evrope: Quoke ats-Groonproducten N. V., Rotterdam, The Netherlands; Quaker Oats (France) S.A, 42, Rue Pasquier, Paris 8°, France 
in Australia: Swift & Company, Pty. Utd, Sydney ¢ In Japan: F. Konemotsw & Company, itd, Tokyo 








UNIFORMITY 


Makes the Big Difference 
In FILTER Fabrics 


Checking evenness 

of roving with Belger 

Tester. One of a series of 

comprehensive laboratory controls 
throughout production to assure uniformity 
in all Mt. Vernon-Woodberry products. 





sty 


Ube. Vernon -Woodbenry Wills TURNER song 


Branch Offices: Chicago + Atlanta + Baltimore + Boston + Los Angeles 
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UNIBESTOS 


HOLDS 


KEEPS 
EFFICIENCY 


UP 


Write for Bulletin No. 
76-109, and the name of 
the Unarco Warehousing 


Distributor in your area. 








MAINTENANCE 
DOWN 


Want to reduce heat-loss, surface temperature, and 
maintenance costs—all at the same time? You can, 
with Unibestos! And you can get stock delivery from your 
Unarco Distributor in cylinders, half-rounds, or blocks. 
When temperatures go as high as 1200°F., specify 
Unibestos No. 1200—and Unibestos No. 750 for up to 
750° F., maximum. Or, where temperatures won’t run over 
600° F., ask for Unarco Amocel—it has many of the same 
excellent features. Unibestos and Amocel are easy to 
install, stay put, resist all service hazards. 


UNION ASBESTOS & RUBBER COMPANY 


2 SOUTH MICHIGAN AVENUE * CHIC 


The best line for cleaning tubes is the AIRETOOL Just give this cleaner a 
line. All around, they are better! Many designs of chance to clean hard, 
cleaner heads that thoroughly clean every kind of irregular coke from 
coke, scale and foreign deposits from every type of your furnace tubes. 
refinery tube are available. They are powered by See the results that 
rugged slip-fit constructed motors that are depend- make AIRETOOL best! 
able and have the necessary power to do the job right. 

You can try all others, but for speed, power, longer 
life and for better tube cleaning performance . . . 
AIRETOOL can’t be beat. 





ee 


CONDENSER TUBE 
CLEANERS 


Powerful outside mounted air- 
driven cleaners to clean every type 
of Heat Exchanger and Condenser 
Tube. Will clean completely 
plugged tubes. Positive handle 
control valve. Sound-deadening 
muffler; flushing system to keep 
drill cool. 


@eeeeeve® 


No. CC-375 Ne. CC-450 
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SMALL TUBE CLEANER HEADS 


CATALYST CLEANERS 
CLL LL >; Complete AIRETOOL systems for re- 
moving and handling spent catalyst 


SPIRAL BRUSH | from Reactor Towers. 


=a | OVERHEAD TYPE » 


STRAIGHT FLUTE DRILL 4 GROUND-LEVEL TYPE 


(ifm 


CB DRILL TWIST FLAT DRILL 
Peeeeeeeoeeeoeeeeeeeesieeeeeeeeeeeeeeseeeeeeeeeeeeee® 


| 
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(continued on next page) 





AIRETOOL... for every tube cleaning job. 


(continued from preceding page) 


and for better TUBE EXPANDERS 
AIRETOOL i: BEST 


eeeeeveeveeeeeeee@ @e@ees 

° * 
AIRETOOL 5 roll 

REFINERY TYPE TUBE EXPANDERS ny Gane 

are universally used for pre- 

cision rolling in refinery fur- 


nace type headers. They are 





parallel rolling and produce 


uniform, tight, tube joints. 





For small diameter tubes, 
AIRETOOL ball-bearing thrust 
type tube expanders have 





become a standard for pre- 





cision rolling. Bearings are 
self-retained and the ball- 


bearing thrust feature elimi- 





nates heat and frictional 


wear. 


AIRETOOL NEWS! 
This unique control makes ‘‘News"’ because it's a new way 


PS ds of expanding small tubes. The AIRETOOL System auto- 
a} Pr) : matically and accurately regulates the amount of expan- 
! , Y ) mu 
~/ 
<3 


sion required. It obtains the same uniform tightness in every 
tube joint rolled. It is actively being used by a majority of 
refineries in this country and abroad to eliminate guess- 
work, over or under expansion, and to save time and 
money. Ask for a demonstration of this time-saving method. 


Available with four 
motors, as shown, and as 
a mobile unit to meet 
every requirement in the 
Heat Exchanger tube 
rolling field: 


There's an AIRETOOI 
Tube Cleaner and Tube 
Expander for every type of 


tubular construction 


The AIRETOOL Mfg. Co. 


316 South Center Street Springfield, Ohio, U. S. A 
Branch Off em Veck anst h Baton & Philadeloh Tulse 





we’re scrubbing petroleum gases to keep 


Receiver gives multi-stage separation to 
knock out compressed liquids and moisture 


oe @ Centrifix Scrubber Purifiers are designed for compressor 
protection in refinery and gas transmission pumping station 
operation. Two-stage wet and dry separation removes dust 
and sticky hydrocarbons. Efficiencies of over 99.9% with total 
solids held to less than 1 ppm have been realized, affording 
extraordinary protection to equipment. 


Keep lines clean and dry with Centrifix Receivers on the com- 
pression side. They knock out compressed liquids and moisture 
with efficiencies of over 99.5%. 





Centrifix Purifier designs are engineered to meet the operating 
requirements of your equipment. Pressure drop is held to your 
specifications. Centrifix Purifiers contain no moving parts and 
provide self cleaning action, hence require no maintenance. 


WRITE FOR CENTRIFIX ENGINEERING 
BULLETINS FOR PERFORMANCE FACTS 


Two-stage scrubber separator uses solvent 
contact Ist stage and centrifugal application 


2nd stage. TH t 


a Centrifix 
ee CORPORATION 


ae 3608 PAYNE AVENUE 
CLEVELAND 15, OHIO 


























fD UPFLOW FR DOWNFLOW RW HD LINE 


September, 1952—A Gulf Publishing Company Publication 





WHY USE 3T05 TRUCKS... 
WHEN OMLY OWE Will DO? 


In many plants a Dempster-Dump- 
ster, like the one above operated by 
only one man, the driver, has replaced 
} to 5 conventional trucks and crews. 
The reason for this is that one truck 
mounted Dempster-Dumpster serves 
scores of Dempster-Dumpster Detach- 
able Containers up to four times the 
capacity of the average dump truck 
body. These containers are built in a 
wide variety of designs best suited 
to the type of materials handled—hbe 
they bulky. light or heavy solids 
or liquids trash or rubbish. Con 
tainers are conveniently located at ac 
cumulation points inside and outside 
buildings. To illustrate the flexibility 
of the Dempster-Dumpster System in 
handling all tvpes of materials in your 
plant, we show, at right. a few of the 


dozens of Dempster-Dumpster Con- 
tainers built to meet every bulk ma- 
terials handling need. And remember, 
one truck-mounted Dempster-Dumpster 
handles all containers, regardless of 
capac itv or design. 


The Dempster-Dumpster System 
eliminates standing idle time of crews 
and trucks . . 
of materials 
sanitation and good housekeeping . . . 
cuts cost of truck equipment and op- 
eration tremendously. Without ques- 
tion, it’s the most efficient and lowest 
cost method of bulk materials handling 
by truck ever devised! The chances 
are this system will save you thou- 
sands of dollars annually. This equip- 
ment manufactured and sold exclusive- 
ly by Dempster Brothers, Inc. 


. eliminates re-handling 
increases efficiency, 


Drop Bottom Container built 
up to 10 cu. yd. capacity te 


handle heavy materials. 


Tank Type Centainer meet- 
ing AS™M.E. specifications 
Capacities up te 1,200 gal- 


lon. 


Tit Type with Converged Lip 
fer handling fine aggregate, 
wet or fluid materials. 


Drop Bottom Pressed Steel 
Type for lighter service 


Universal Type boilt up te 
12 cu. yd. capacity with top 


and end doors 


WHEN A CONTAINER |S FULL, the Dempster-Dumpster picks it up, hauls to desti- 
nation and dumps the materials or sets load down intact. These three simple 
operations, shown above, are hydraulically controlled by driver in truck cab. 


DEMPSTER BROTHERS, 592 Dempster Bidg., Knoxville 17, Tennessee 
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Five cu. yd. container with 
swivel casters for handling 
waste blast sand. 
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.. OME OF THE MOST 
VERSATILE PROCESSES 
EVER DEVELOPED 
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Eastern States Places 
Platforming and Udex 
Units In Operation 


By R. B. Kahle 


President, 
Eastern States Petroleum 


Company, Inc. 


THE WORLD'S first commercial 
Udex unit was placed on stream at 
yur Houston refinery April 2, 1952 
It marked a major development in 
Eastern States’ 
policy of building 
for the future 
We have also 
recently installed 
a UOP Platform- 
ing unit which is 
presently provid- 
ing the feed for 
the Udex unit 
Both of these units 
were inspected at 
open house cere- 
R. B. Kahle monies at the re- 
finery on the Houston Ship Channel 
ym February 28 


The installation of these two new 
units puts Eastern States into the 
fast-growing petro-chemicai indus- 
try where we feel we will be able to 
make substantial contributions to 
the rapidly growing demands for 


petro-chemical products 


1500 b/d Design Capacity 

The new Platforming unit, which 
has a nominal design capacity of 
1,500 barrels daily, is being used for 
the production of aviation gasoline 
base stocks. It charges a 330 degree 
depentanized straight run gasoline 
for avgas base production or a like 
amount of 400 degree straight run 
naphtha if the unit is to be operated 
for the production of high octane 
motor fuel 


In the operation of the Platforming 
unit, the full boiling range straight 
run gasoline charge is supplied to a 
prefractionation tower. This column 
is used to prepare the Platformer 
charge, taking the light fraction 
overhead, which consists essentially 
of pentanes and lighter, and remov- 
ing a bottoms cut, thus leaving a 
naphtha fraction of controlled boil- 
ing range for reactor charge 


The reactor charge, taken as a 
sidecut from this column, is pumped 
by means of a centrifugal pump and 
this stream is joined with the re- 
cycle hydrogen gas before going into 
a heat exchanger 


Total feed is then passed through 
a heater to the No. 1 reactor where 
the reactions which take place result 
in a decline in reactant temperature. 

(Advertisement) 


finer j 





The effluent from the No. 1 reactor 


is reheated in an interheater and is 
passed on to the No. 2 reactor where 
additional reaction takes place. The 
effluent from the No. 2 reactor is 
again heated and passed to the No. 3 
reactor. The total effluent from this 
reactor after re-heating is sent to the 
No. 4 reactor 


Gas is then separated from the 
liquid in a product separator, with 
the bulk of the gas going to recycle 
gas compressors for return to ihe 
reactor section. Liquid from the 
product separator is charged to the 
stabilizer 


This stabilizing column is operated 
primarily as a depentanizer, C: and 
lighter being taken overhead, with 
full benzene retention in the bottoms. 
Bottoms are then fed to a dehex- 
anizer column, where Udex feed is 
separated as an overhead fraction 
This cut contains between 12 and 
20 per cent benzene, depending on 
the quality of the charge stock and 
the operating conditions in the re- 


actor section 


The Udex Unit 
Eastern States’ Udex unit is de- 


signed to charge about 1,000 barrels 


per stream day 


The feed to the Udex unit enters 
an extractor which emplo an un- 


usual tray design, especia devel- 


\ 
1 
it \ 


oped for this process In this column, 
the glycol solvent flows counter- 
currently to the feed. The solubility 
and selectivity of the glycol are con- 
trolled by water which is mixed in 
specific proportions with the glycol 
resulting in excellent selectivity—a 
matter of prime importance in the 


Ude x proc ess 


The rich extract from the extrac- 
fed into a solvent recovery 

nn in which the benzene is sep- 
from the lean solvent which 
eturned to the extractor The 
ocarbons fron ’ pper pass 
vugh a condenser to a receiver in 
vhich a two-phz S\ m is estab- 
lished. The water phi hich also 
ul lyeol which has vapor- 


ontains y 


ized, is returned to the st ippei 


Industrial Grade Benzene 

The hydrocarbon phase is 
returned to the extractor as reflux 
ind the remainde: provides feed to 
a tractionating tower trom which 
ndustrial grade benzene is obtained 


as a product 


Eastern States believes that the 
installation of these two new units is 
another of the major steps forward 
which the company has taken in its 
20 years of operation. Together with 
the new Rancho pipeline facilities 
which will be completed in the near 
future, these units place Eastern 
States in an enviable position — 
completely prepared to meet the 
demands of its customers in the 
petroleum and petro-chemical fields. 

Advertisement) 





UNIVERSAL OIL PRODUCTS COMPANY 


General Offices: 310 S. MICHIGAN AVE., CHICAGO 4, ILL. U.S.A 
UOP Laboratories: RIVERSIDE, ILLINOIS 
® 


Universal Service Protects Your /nvedlmeat 
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ANSWER: on 
CONSULT THE MAKER OF ALL TYPES 


for an unbiased recommendation 





When you get a recommendation from Philadelphia for the applica- 
tion of a speed reducer to fit your drive you can be sure it is the best 
type unit you can get for that need. We make all types and sizes 
so our recommendations are not biased through a limited selection 
but are absolutely impartial. 


Thousands of Philadelphia Speed Reducers are transmitting power 

dependably and economically in all lines of industry and in all parts Catalogs sre avoilable on each type 

of the world. As a result, we have gained a thorough understanding Philadelphia Speed Reducer, GeorMotor 

of industry's varied drive requirements. That experience has been = iacbanbentestiedarem 

applied to the design and construction of all our speed reducers aced. 

and is a fundamental reason for the continuing preference for ee ee eT ee 
Philadelphia products. ringbone, Plonetary, Spiral Bevel, Worm 

iis ? ¥ Geor Reducers, Speed Increaser, Gear- 

Whatever your power transmission problem it will pay you Motor, Vertical MotoReduceR, Steeple 
to talk it over with Philadelphia. Type Worm Reducer. 


Works. inc. 


ERIE AVE. AND G ST., PHILADELPHIA 34, PA. 


NEW YORK * PITTSBURGH * CHICAGO + HOUSTON LYNCHE 
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Keeping changers and 


@ Under the aluminum finish of these heat exchangers and 
cracking towers FOAMGLAS helps keep temperatures at the 
exact levels required to assure continuous, efficient opera- 
tion. For these and other jobs, on indoor and outdoor pip- 
ing, on valves, fittings, tanks and other process equipment, 
FOAMGLAS has won wide preference in many big modern 
refineries 

FOAMGLAS is composed of millions of tiny sealed glass bub- 


PITTSBURGH CORNING 


=| FOAMGLAS 
Whe dlalan glass inaialion 


The best glass insulation is cellular gl The only cellu- e 
lar glass insulation is FOAMGLAS. This unique material 

is composed of still air, sealed in minute cells. It is 
light weight, incombustible, verminproof. It has unusually 
high resistance to moisture, chemicals and many other e!c- 
ments that cause insulation to deteriorate. 
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CORPORATION 


HEAT EXCHANGERS and fractionating towers 
at the Magnolia Petroleum Company's gaso- 
line plant at Chitwood, Oklahoma, are in- 
sulated with FOAMGLAS, finished with cor- 
rugated aluminum. Insulation Contractor: 
The Aber Company, Inc., Houston, Texas. 


crackers on stream 


bles, which contain dead air. Glass is not affected by mois- 
ture, vapor and other harmful elements, so FOAMGLAS keeps 
its original insulating value, without costly maintenance. 
You can get FOAMGLAS in all standard sizes for piping, in 
factory fabricated covers for valves and fittings and in 
special shapes for tanks, towers and other refinery equip- 
ment. Before you figure on insulation, send for a sample of 


FOAMGLAS and a free copy of our latest booklet. 


PITTSBURGH 22, PA. 


Pittsburgh Corning Corporation 
Dept. EE-92, 307 Fourth Avenue 
Pittsburgh 22, Pa 


Please send me, without oblizttion, « semple of 
FOAMGLAS end your FREE booklet on the use of 
FOAMGLAS for Piping and Process Equipment. 
Nome. 

Address. 


City 





Thermal deflection of piping in the high 
temperature piping systems of today’s 
oil refineries requires supports that are 
flexible. 

Where reactive forces at terminal 
points in a piping system must be kept 
within specified limits, constant-support 
type hangers are recommended. They 
are designed to provide substantially 
uniform supporting force equal to the 
pipe load throughout the travel range 
and should be used on high temperature 
and other critical lines. 

When pipe lines are subject to vertical } 
movement and restrictive conditions do a\\\\ 
not require the use of a constant-support 
type, variable spring hangers are recom- 
mended. They should be designed to 
support not less than 85; or more than 
120°; of the designed load for the total 
travel. 

When necessary to prevent abnormal 
movement or vibration in pipe lines, 
controls or sway braces of the energy- 
absorbing or instant-acting, counter 
force type are recommended. 

Grinnell manufactures a complete 
line of engineered pipe hangers and sup- 
ports; maintains a laboratory staff of 
trained technicians; provides highly 
skilled assistance and advice right from 
the design stage; and offers experienced 
field engineering service. 


GRINNELL 


AMERICA’S #1 SUPPLIER OF 
PIPE HANGERS AND SUPPORTS 


\rs 
NW acy 
a \\\ yi" 


\\\\\ 


Grinnell Company, inc., Providence 1, Rhode Island . Coast-to-Coast Network of Branch Warehouses ond Distributors 


pipe and tube fittings «+ welding fittings «© engineered pipe hangers and supports * Thermolier unit heaters «+ volves 
Grinnell-Sounders diaphragm valves + pipe * prefabricated piping * plumbing and heating specialties * water works supplies 
industrial supplies ° Grinnell automatic sprinkler fire protection systems ° Amco air conditioning systems 
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This view of a corner of the Nalcat plant pictures the first step toward prompt 
delivery . . . . loading a freight car from one of the many Nalcat Storage bins. 


from ADEQUATE STOCKS 


© of - CRACKING 
CATALYSTS 





@ An important advantage when you buy Nalcat 
“fluid” Cracking Catalyst is delivery —as promised. 
Further, prompt deliveries do not affect Nalcat 
purity, uniformity, or high activity character- 
O istics .. . You get top quality whether your 
delivery needs are for tomorrow or in ninety 
days. Next time, order Nalcat for all-around 


catalyst performance. 


FLUID CRACKING CATALYSTS 





CATALYST DIVISION, NATIONAL ALUMINATE CORPORATION 
6259 West 71st Street ° Chicago 29, Illinois 
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Hot air about I100F is blown 
through a series of two acid baths 
where it quickly gives up most of 
its heat and emerges at a temper- 
ature a little above thot of the 
acid itself. The high concentration 
is carried on in the front chamber. 
The hot gases leave the front 
chamber and enter the rear cham- 
ber into which the weak acid is fed. 
An additional cooler drum is used 
on high capacity units. 
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BLOWER [ | 
STRONG ACID > ELECTRIC MIST PRECIPITATOR 
TO 
—— cc aa8 
For high strength sulfuric acid concentration, the 
Chemico Drum-Type Concentrator is most efficient Where sulfuric acid contains iron sul- 
where a reasonably large and continuous quantity of fate, Chemico offers the High-Tem- 
acid is to be concentrated and either oil or gas is perature Concentrator. The Flash-Film 
available as fuel. Concentrator may be used efficiently 
As the diagram and description of the process show, where low cost steam is available for 
the major advantage of this Drum-Type System lies in heat, or if acid quantities are small 
its complete utilization of direct beat. This accounts or intermittent. Whatever your sul- 
for the high economy of this Chemico method of furic acid concentration problem, it 


concentration. The process is continuous. Only one pays to consult Chemico. 
control man is needed per shift, even for multiple units. 


CHEMICAL CONSTRUCTION CORPORATION Ce aa. 
A UNIT OF AMERICAN CYANAMID COMPANY 4 y 

488 MADISON AVENUE, NEW YORK 22, N. Y. 4 
CABLES: CHEMICONST, NEW YORK 


EUROPEAN TECHNICAL REPRESENTATIVE 
CYANAMID PRODUCTS, LTD., NORTH WEST WING, BUSH HOUSE, ALDWYCH, LONDON W.C. 2, ENGLAND 
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Chemico Plants Are 
Profitable Investments 
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GIVE RECORD PERFORMANCE AT CITIES SERVICE REFINING CORPORATION 


ROUND THE CLOCK fluid catalytic 
A cracking service demands reliable 
equipment. Cities Service Refining Cor- 
poration at Lake ¢ harles, La. depends 
on seven Allis-Chalmers centrifugal 
blowers for catalyst aeration . . . rated 
22,500 cfm, 17 lb G at 5100 rpm. 

Six of the seven were installed in 
1943. Two procec ded to set a record of 
540 days, 24 hours a day, continuous 
operation — being shut down only for 
drive inspection ! Two others have since 
run for 1058 days before scheduled in- 


spection shutdown! Only routine main- 
tenance has been required 

These blowers are still on the job, 
24 hours a day, helping produce motor, 
premium, aviation gasoline and other 
fuels for the widespread operations of 
Cities Service Refining Corporation. 
Output is at constant volume, main- 
tained by variable speed steam turbines. 

Here are the reasons for the low 
maintenance and high dependability of 
A-C centrifugal blowers: 


PURE ROTARY MOTION precisely bal- 


anced impeller is only moving part. 
FRICTION FREE INTERIOR — bearings out- 
side casing, no internal mechanical wear. 
SIMPLE LUBRICATION—oil under pressure 
in closed circuit, consumption is low. 
STRONG CONSTRUCTION — forged steel 
shaft, alloy impeller cuts unit size, weight 
CAST IRON CASING — cast construction 
makes blower rigid, smooth, quiet. 
THOROUGH TESTING — maximum and 
severe over-speed tests given at factory. 
For more information or literature on this 
hind of highly dependable, low maintenance 
air and gas handling equipment, call your 
nearest A-C office or write to Allis-Chalmers, 
Milwaukee 1, Wis. New Multi-Stage Bulle. 
tin 19B6104A now available, 


ALLIS-CHALMERS 





Texrope is an Allis-Cholmers trademark. 


MOTORS—TEXROPE CENTRIFUGAL 
DRIVES-CONTROL PUMPS 


UNIT 
SUBSTATIONS 


TURBINE- BLOWERS and TRANS- 
GENERATORS COMPRESSORS FORMERS 








Refineries Now Using the Liungstrom Air Preheater 
on One or More Process Units 
Continental Oil Company 
nterocean Oil Company 
Le Conselho Nacional de Petroleo Ref 
Lion Oil Company * Ohio Oil Company 
Richfield Oil Corporation 
Sincloir Refining Company 
Socony Vacuum Oi! Company 
Stendord Oil Company of California 


Standard Oil Company of New Jersey 


The ljungstrom op 
erates on the con 
tinvous regenerative 
counter-flow prin 
The heat 
surfaces in 


ciple 

transfer 
the rotor act as heat 
accumulators. As the 
rotor revolves, the 
heat is transferred 
from the waste gases 
to the incoming cold 


ow 


The Ljungstrom is no stranger to refineries. For years it 

hes been a standard item for utilizing waste heat from 
power and process steam boilers. These refineries now use 
Ljungstrom Air Preheaters on steam boilers . . . 


Cit-Con Oil Corporation * Continental Oil Corporation 
Esso Standard Oil Company * Humble Oil & Refining Company 


Magnolia Petroleum Corporation * Pan-American Refining Company 


Phillips Petroleum Company * Shell Oil Company 
Standard Oil Company of Indiana 
Standard Oil Company of Lovisiana 
Standard Oil Company of New Jersey * The Pure Oil Company 
The Texas Company * Tidewater Associated Oil Company 
Wilshire Oil Company 








Consider Liungstrom Air Preheaters for . 


Catalytic Cracking 
Coking 
Petrochemical Production 
Petrochemical Separation 
Petrochemical Synthesis 
Polyforming 
Propane Deasphalting 
Reforming 
Solvent Refining 
Thermal Cracking 
Visbreaking 


/ 


j 


/ 


/ 


\ir Preheater 


Low grade tars, pitches and asphalts used to be considered so 
low in recoverable heat value that they were often discarded. 
But the Ljungstrom Air Preheater points the way to the practical, 
efficient use of these former waste products. 

Preheated air is a key factor in more efficient combustion, 
causing faster ignition and a short hot flame. Rates of heat libera- 
tion are higher, too. Thus, with preheated air, low grade fuels with 
high ash and moisture content — and excessively lean fuels — are 
readily burned. 

You get other advantages with a Ljungstrom, too: lower fuel 
costs .. . more economical furnace design . . . greater throughput 
... higher product quality all of these with the Ljungstrom, 
that pays out in just a few months. 

Wherever you are planning to expand or modernize your fuel 
burning equipment, it will pay you to consider a Ljungstrom Air 
Preheater. For full information, call or write The Air Preheater 
Corporation. 


Wherever You Burn Fuel, You Need Ljungstrom 


THE AIR PREHEATER 
CORPORATION 
60 East 42nd Street, New York 17, N. Y. 
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ACTUAL SIZE \" YARWAY STEAM TRAP 


YARNALL-WARING COMPANY 


128 Mermaid Ave., Philadelphia 18, Pa. 


By changing to Yarway Impulse Steam Traps, an oil 
refinery reports much hotter steam in their heat exchangers 
— plus two other important extras: 


(1) They were able to operate the plant with 6 boilers 
instead of the 8 formerly required. 


(2) Three men formerly required to service old-type 
traps can now be used for productive work. 


Significant sidelight—these Yarway traps are operating 
under severe conditions, many outdoors with temperatures 
often below zero. 


Plant after plant is standardizing on Yarway Impulse 

Steam Traps because Yarways are designed to deliver 

the most premium B.T.U.'s at top temperatures into your 

process or product. They get equipment hotter, sooner 
..and keep it hot. 


Other reasons—small size, easy installation, good for all 
pressures, only one moving part, low maintenance, 
low price. 


Buy your Yarway Impulse Steam Traps from the nearest 
of 216 distributors. For name, write us. 


FREE OFFER. Don't take our word for it. Test Yarway’s 
advantages in your own plant, without cost or obligation. Drop 
us a card or letter—a trial trap will be delivered promptly. 


VARWAY the steam trap 


designed with more production in mind 
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ws cooling engine jacket water 
es cooling high pressure gas 
os condensing overhead vapors 
es cooling lean oil 


ALCO Aircoolers demonstrate their versatility in 


natural gasoline plants. The simplified flow diagram ALCO PRODUCTS DIVISION 
above shows how Aircoolers are used to cool jacket 
: AMERICAN LOCOMOTIVE COMPANY 


vapors and cool lean oil. Plants: Dunkirk, N.Y. © Beaumont, Texas 


The flexibility of ALCO fabricated steel header in step with tomorrow — ALCO Aincoousns, Heat Exchangers, 
design also permits handling a number of different Evaporators, Feedwater Heaters, Pressure Vessels, Pipe 
fluid streams in one tube bundle. For example, in , 5 
some installations a single Aircooler may perform 

both the lean oil cooling and overhead vapor cooling ALCO PRODUCTS DIVISION 

functions. AMERICAN LOCOMOTIVE COMPANY 

ALCO Aircoolers are the logical and economical Schenectady, N. Y. 

solution to all types of cooling problems where 


abundant good water is not available. Scale and Gentlemen: 
corrosion troubles are eliminated. Please send me the ALCO Aircooler Bulletin. 





water, cool high pressure gas, condense overhead 


For details call your nearest ALCO Sales Engineer 
at Beaumont, Chicago, Dunkirk, Houston, Los Position 
Angeles, New York or Tulsa. 


Send Coupon for ALCO Aircooler Bulletin. 
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RERUN TOWER 


DEISOBUTANIZER ; | 
DEBUTANIZER ee 
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catalytic alkylation 


Embodying all the latest process design improvements in Sulfuric 
Acid Alkylation, the unit illustrated above—soon to go “on stream” 
—is one of 14 Alkylation units with a combined output of 35,000 
barrels of Alkylate per day, designed and constructed by Foster 
Wheeler for the worldwide petroleum industry. 


FOSTER WHEELER CORPORATION 


16S BROADWAY, NEW YORK 6, NEW YORK 
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Good ideas are like snowballs 


When you start one rolling, there’s no telling how far it will go or how big it 
will grow 

For example, several years ago, we received a letter from an oil marketer in 
Michigan, enclosing an invoice for some gasoline he had purchased back in the 
1920's. He noted that the current price of gasoline, excluding taxes, was no higher 
than a quarter century ago, and he wondered how the actual value of the gasoline 
compared with that of 1925. 

We knew there was a good idea here, and so we decided to do some research 
on the subject. It sounded like an easy question to answer, but we soon discovered 
it wasn’t. We had to trace the separate contributions of the oil and automotive 
industries through the years. We had to develop a continuous record of octane 


Continued on next page 





Good ideas are like snowballs 


Continued from preceding page 


numbers, as measured by today’s scale, and we had to determine the road per- 
formance of these gasolines in contemporary cars of the various years. 

Finally our study was completed. We were able to report back to the Michigan 
oil marketer that, by any real standard, the value of gasoline had increased 
approximately 50‘, in the last quarter century. In other words, two gallons of 
today’s gasoline will do the work that required three gallons in 1925! 

This was news! Here, in one short sentence, was the whole story of the tre- 
mendous job American petroleum refiners had done for the public in the past 
twenty-seven years! It was a record to be proud of. So we took the ““2=3”" story 


to the country in public demonstrations in Detroit; Washington, D. C.; Newark, 


N. J.; Los Angeles; and Chicago. Newspapers across the country picked up the 
story. Magazines ran feature articles about it. 

And the idea is still snowballing! This year, the OIIC is using the “‘2=3” idea 
in its theme for Oil Progress Week, ‘*Two gallons of modern gasoline provide the 


same work energy that required three gallons in 1925.” 


ETHYL CORPORATION 


NEW YORK 17, NEW YORK 


Ethyl service is backed by 29 vears cf antiknock experience 


ETHYL TELLS “2 EQUALS 3” STORY ACROSS THE COUNTRY 


DETROIT, MICH WASHINGTON, D. C. POMONA, CALIF. 
September 1950 Oil Progress Week, 1950 April 1952 


NEW JERSEY TURNPIKE CHICAGO, ILL. ETHYL “2 = 3” BOOK 
Oil Progress Week, 1951 August 1952 published September, 1950 





PEERLESS TYPE PR 


REFINERY AND CHEMICAL PROCESS PUMPS 
OFFER YOU ALL THESE FEATURES: 


1. Center-line-mount de- 
sign; heavy duty construc- 
tion 


2. Full range of sizes; 
many available from stock 


3. Top suction or end suc- 
tion, top discharge design 


4. Designed particularly 
for pumping all hydrocar- 
bons, water and numerous 
process liquids 


5. Spacer type coupling to 
permit liquid end disas- 
sembly without disturbing 
piping 

6. Oversize heavy duty 
heat treated alloy steel shaft 


7. Oil lubricated, heavy 
duty radial & thrust bearings 


8. Spot electric welded 
case- and impeller-wear 
rings 


PPC eA S 


PACKING GLAND “G Li 
CONSTRUCTION ““fy 


tre PR A 


IMPROVED PACKING GLAND CONSTRUCTION 


RECOMMENDED FOR TEMPERATURES TO 850° F. 


Select your pumps from these two 
proved Peerless designs built espe- 
cially for refinery and process serv- 
ice. Remember: the Type PRS shaft 
sealed pump is designed with and 
for a mechanical shaft seal, not just 
adapted to it. Send coupon today for 
descriptive Type PR pump bulletin. 


TYPE PRS 


DESIGNED FOR & WITH A SHAFT SEAL 


9. Capacity range: up to 
1000 GPM 


10. Operating heads: up 
to 625 feet; case pressures: 
to 400 PSIG 


11. All types of drive; elec- 
tric, steam turbine, station- 
ary engine 


12. Designed to operate 


with minimum NPSH 


Abs 
MECHANICAL 
SHAFT SEAL 


RECOMMENDED FOR TEMPERATURES TO 250° F. 


PEERLESS PUMP DIVISION 
FOOD MACHINERY AND CHEMICAL CORPORATION 


301 West Avenue 26, Los Angeles 31, California 


Please send us a Bulletin on Type PR and PRS pumps 


NAME 








FOOD MACHINERY AND CHEMICAL CORPORATION 

Foctories: Indianapolis 8, Indiana ond Los Angeles 31, California 

Offices: New York: Chicago; Indianapolis; Atlanta; St. Lovis; Dallas, Lubbock 
ond Plainview, Texas; Tulsa; Albuquerque; Phoenix; Fresno; Los Angeles. 

Distributors in Principal Cities, Consult your Telephone Directory. 


ne 
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Sr 45 2G. TH AND CARLTON STREETS : BERKELEY : CALIFORNIA 


NEW YORK CHICAGO HOUSTON TULSA LOS ANGELES SEATTLE 
295 Medison Ave 10409 $. Western Ave 827 M&M Bids 310 Thompson Bidg 714 W. Olympic Bivd 32000 Western Ave 
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engineered answers 
to retinely 
pumping problems 
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“Refinery Pump?” There ain't no such animal. 
But if one pump could be all things to all processes, it might 
look like this. Fact is, however, that in refining it’s pretty important 
to have each pump fitted to its specialized job. 
No one answer is good for all. 
That’s why Byron Jackson builds job-engineered pumps. 
With a BJ you're sure of a pump that sizes up to the need 
and is pin-point engineered to profitable performance. 





How to Get the Right Pump for Your 
PETROLEUM PROCESSING Needs! 


Whether you’re concerned with pumps for a com- 
plete new refinery or a single replacement pump for 
an established operation, BJ can furnish the exact 
pump for your job. BJ’s specialized knowledge of 
refinery pumping problems can help you meet your 
particular pumping needs by any of these three ways: 
(1) from one of BJ’s complete line of standard refin- 
ery pump designs; (2) by special construction applied 
to standard models; or (3) by engineering and manu- 


facturing a pump to your individual specifications. 


SM PROCESS PUMP A heavy-duty process pump 
designed to handle fluids over a wide range of pressures 
and temperatures. For pumping hot or cold liquids near 
their boiling points where liquids impose severe condi 
tions on norma! stuffingbox. Alignment is maintained at 
any temperature. Easily dismantled without disturbing 
piping, case or driver. Construction materials to suit oper 
ating conditions. Capacity range 10-1400 gpm. Heads 
from 20 to 650 ft. Temperatures to 850° F. Write for 
Bulletin No. 52-2400 


From more than 25 basic pump designs used in the 
refinery field, BJ engineers can incorporate features 
to meet any particular temperature, pressure, corro- 
sive, capacity, material or power requirements. 

When you deal with BJ you’re sure of highest 
quality pump construction by a company with over 80 
years of experience in pump design and manufacture. 
Nation-wide service facilities, including six factories, 
six service shops and 31 branch offices stand ready to 
back up every BJ pump. 


FIGURE 1025-1050 PROCESS PUMPS 
Moderately priced pumps for general-purpose 
process handling. Special emphasis is placed on 
stuffingbox efficiency with three choices of- 
fered: (1) conventional packing, (2) water 
jacketed stuffingbox, or (3) a BJ Mechanical 
Seal which replaces the packing. The Mechan 
ical Seal is recommended where absolute pro 
tection against contamination or leakage of 
the pumped liquid is desired. Capacities from 
10 to 1000 gpm, heads to 600 ft. Temperature 
limit—350° F. Write for Bulletin No. 52-3000. 


DOUBLE SUCTION HOT OIL PUMP Developed for 
capacities beyond the range of single suction process pumps 
This pump is designed to handle high temperature liquids 
on continuous service operation. Low entrance velocities 
and axial balance are obtained by use of a double suction 
impeller. Rotating element can be removed as a unit 
without disturbing the piping or driver. Capacity range 
from 1000 to 7000 gpm, heads from 100 to 700 feet. Con- 
struction materials to suit application 








BJ CHEMICAL PUMP This new pump is engineered to 
the particular demands of chemical pumping. Designed 
for quick and easy dismantling without disturbing piping 
or driver. All parts except pump case and impeller are 
interchangeable. Corrosion-resistant catch basin protects 
base plate from corrosive leakage. Adjusting sleeve permits 
easy impeller adjustment without dismantling. Deflector 
and grease lubrication protects bearings from acid and 
fumes. Cored passages through impeller web keep stuffing 
box under suction pressure. Available in four sizes: 1”, 
114", 2” and 3” with capacities to 450 gpm, heads to 100 ft 


VMT PUMPS Designed for pumping 
liquids—hot or cold—corrosive or 
non-corrosive—for use where net posi 
tive suction head is limited. Multi- 
stage pump is mounted in a barrel 
from which it takes suction . . . length 
of barrel is determined by NPSH re 
quirements. Eliminates expensive in 
stallations . . . saves space. Capacities 
to 1000 gpm, heads to 250 psi, tem- 
peratures to 250° F. with standard 
materials. Sizes to 5000 gpm and for 
corrosive liquids or temperatures to 
750° F. on special order. Write for 
Bulletin No. 51-6600 


BJ MULTIPLEX PUMPS Models recommended for boiler 
feed and other heavy-duty pumping. For all classes of 
medium to high capacity, medium to high pressure and 
temperature service. Rugged construction features hori 
zontally split case . . . easy inspection or cleaning without 
disturbing piping, bearings or driver. Opposed grouping 
of impellers equalizes end thrust. Staggered volute con 
struction balances out radial forces. Pressures and tempera 
tures as needed. Write for Bulletin No. 50-4000. 


BJ BILTON PUMP A general purpose, close-coupled 
pump and motor unit. Ideal for all classes of medium and 
low head service . . . especially useful where space is limited 
No rigid foundation or base is needed, and positive shaft 
alignment is always assured. Mounts in any position 
Standard construction includes conventional stuffingbox 
or water-jacketed stuffingbox. Capacities to 2000 gpm, 
heads to 475 ft. Special construction provides BJ Mechan- 
ical Seal and explosion-proof motor for safe, efficient 
handling of volatile liquids. Write for Bulletin No 
52-2040 


HYDROPRESS - HYDROPLEX 
PUMPS Ideal for high pressure, low 
capacity pumping . boiler feed 
service, hot or cold refinery service 
and pipe line pumping. Vertical con- 
struction saves space—simplifies instal 
lation. Uniform, non-pulsating flow 

variable capacities without by 
pass or speed change . . . eliminates 
relief valves. Capacities from 10 to 
300 gpm, heads in 200 to 7000 ft 
Write for bulletin No. 48-6400. 
Smaller Hydroplex Pump capacities 
from 15 to 55 gpm, heads from 360 
to 1600 ft. Write for Bulletin No 
51-6200. 








Job Engineered 
Refinery Pumps! 


BJ STANDARD DEEPWELL 
PUMPS BJ] Deepwell Turbine Pumps 
an answer practically every primary 
water supply need. Three distinct types 
of bow! assembly and than 100 
individual impeller designs provide the 
one right pump for any requirement. As 
originators of the deepwell turbine 
pump. Byron Jackson's long experience 
assures the best in dependable pumping 
Models for well diameters 
from 6 to 24 inches. Small “Bee Jay 
model for wells 6” ID or larger. Ca 
pacities to 120 gpm. Also Turbette mod 
els for wells as small as 4” ID. Capacities 

50 gpm. Write for Bulletins No 
$1-5000, 51-5150 


more 


performance 


BJ 


BJ SUBMERSIBLE PUMPS jo: 
water pumping from a well, booster 
station or for standby service, the Sub- 
mersible offers many installation and 
operation advantages. The pump and 
sealed motor unit operates completely 
submerged in the water no pump 
house or structure is needed. No well 
is too deep ideal for crooked wells 
or where flood menace exists. No prob- 
lem of water contamination by dirt, oil 
or foreign matter. For wells 8” ID or 
larger, capacities to 20,000 gpm and 
heads to 1500 ft. Write for Bulletin No 
51-5200. BJ Subette model for wells 6” 
ID or larger, capacities to 130 gpm 
heads to 765 ft. Write for Bulletin No 
$1-5300 


MECHANICAL SEAL 


Replaces the standard pac king 


the 


stuffingbox 


and eliminates 


the cost and trouble of repack 


Leak age or 


contamination 


pumped liquid is overcome and 
lower cost pumping performanc« 
s assured due to the complete 'y 
reliable stuffingbox operatio 

Three types fit all BJ Centrifugal 
Pumps and are available in mat 

constructior combina 





ial and 
trons to answer various pressure, 
temperature and liquid handling 
requirements. Write for Bulleti 


5).10000 


For more detailed 
information on BJ Refinery 
Pumps call or write your 
nearest BJ sales office. 











Since 1872 


P.0. BOX 2017, TERMINAL ANNEX, LOS ANGELES 54, TALIF. 


OFFICES 


IN PRINCIPAL CITIES 





of special interest to readers of 


PETROLEUM REFINER 


THERE'S AN MGC 





Here's an Unbeatable Combination 


Ready to Tackle Your 
Tough Corrosion Problems 


@ No other warehouse has more technical and school-of-hard- 
knocks experience in battling corrosive attacks. 


@ METAL GOODS CORPORATION possesses the most com- 
plete warehouse stock of stainless steels and high nickel 
alloys in the Southwest. 


If you are faced with a difficult corrosive situation, it is this combination that can 
bring about a reduction in costly shutdowns 

This explains why the petroleum industry continues, year after year, to tum to 
Metal Goods Corporation to assist it in combating corrosive conditions 

To get the facts about your specific corrosion problem from a metallurgical specialist, 
call for a Metal Goods Corrosion Consultant. To get the most dependable corrosion- 
resistant alloys from a reliable source, order from your nearest Metal Goods Cor- 


poration warehouse 


1. One-stop buying of 
all available metals! 


REPRESENTATIVE NEAR YOU: 


OFFICES 
AND WAREHOUSES 
St. Lewis 15, Missouri 


5239 1 —— 
Nelson 1. H 


Tulse 3, Okichome 
302 North Boston 
Scott J. Harrison 
Phone: 4-1175 
Heuston 3, Texas 
711 Milby Street 
Horris T. Gregg 


Phone GOodtellow 1234 Phone: CEntro! 8881 


Kenses City 16, Mo. 
1300 bomen 
Fronk D. H 

Phone Ordey 3516 


New Orleens 12, Le. 
432 Julio Street 

Corl T. Wedemeyer 
Phone: CAnol 7373 


SALES SERVICE 
OFFICES 


Wichite, Konsos 
2200 Eost Central 
Ray Noller 

Phone, 7-892! 


4 


Denver 2, Colorade 
2425 Wainvt Street 
Neol Dehn 

Phone: AComo 5891 


Delles 9, Tex 

6211 Cedor Springs Rd. 
Som D. Hodg 

Phone ciakow :3271 


Decatur, Ilinois 
1305 West Sunset 
Arlie W. Tempe! 
Phone: 8-1314 


Boton Rouge, Lovisiene 
4419 Mimoso Street 
Paul P. Vidovic 

Phone: 4-4738 


ledi a 





Jackson, Mississi 

781 Raymond Road 

George E. Akerberg 

Phone, 5-2711 

Memphis, Tennessee 

713 Columbion Muto! 
Tower Bidg 

Robert W. Downs 

Phone: 5.8721 

Omohe, Nebraska 

3515 No. 67th Avenve 

C. mM. Cooley 

Phone: Walnut 1112 

Beaumont, Texos 

238 Bowie Bidg 

lee T. Dodson 

Phone: 4.7536, 4-7537 


, ind, 
1333 N. Pennsylvania 
Horry L. Newton 
Phone: Lincoln 4980 


Fort Worth, Texes 
3821 Carolyn 

John M. Turbitt 
Phone: FOrtune 4369 


Sen Antonio, Texes 
2012 Alomo Not. Bidg. 
Roy DO. Bagoley 

Phone: GArfield 3161 


Devenport, lowe 
924 Stote Street 
Robert L. Thorp 
Phone: 2-3156 


2. Large warehouse stocks! 


3. New product 
information! 


rompt service! 


5. Engineering 
help! 


. WETAL GOODS CORPORATION 


Sie sal 
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GENERAL OFFICES: 


ST. LOUIS 15, MISSOURI 











Look to see Struthers Wells, backed by 100 years of experience 


in the design and fabrication of all types of process- 
ing equipment . . . has the plants, engineers and 
craftsmen, and the facilities to successfully handle 
your most difficult job. Facilities include a complete 
forge plant, large welding shops, welding ma- 
chines, large machine and pattern shops, newest 
X-Ray equipment, latest annealing furnaces for 
stress relieving, and water spray quenching equip- 
ment. Yes . . . you can look to Struthers Wells for 
dependable processing equipment—fabricated of 
almost any metal or alloy. 


That Meets all ASME or API Codes 
—and Your Most Exacting Specifications 


6” Well Seamless For es 
before machining and w ee 
ing to make 36” 1.0. Ve 
shown right above. “a 


Vessel 4-6” Dia. x 45 Ft. high, 1 
ing pressure, with grating and 
Contractor service. 


x 40 Fr. Long. Storage Tank 
© of 250 PSI. 


Tenk, 12 ft. Die. x 24 
Pr. kg. 225% working 
pressure, covered with 
fiber gias insulation and 
18 Ge. steel protecting 
jecker. 


STRUTHERS WELLS CORPORATION 
Process Equipment Division + TITUSVILLE, PA. 
Plants ot Titusville, Pa. + Warren, Pa. + Offices in Principal Cities 
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Design, engineer and construct i#? 
Of course. These three main classes 
of service—performed under one 
contract with single responsibility 
—are our bread and butter. They 
have produced more than 600 plants 
of all types in just about every 
country where petroleum is refined 
or chemicals are made. 


Today’s conditions, however, call 
for departures from ‘‘routine.”’ 
Otherwise, endless complexities, 
shortages, etc., could require three 
times the normal effort to get a 
plant built. But Lummus has the 
quality and versatility of staff— 
the breadth and depth of opera- 


what 


can do to 


help get 


your plant 


built! 


tions, to meet these conditions 
head-on and help you maintain 
near-normal status. 


It could work like this. In the 
interest of “first things first,”” you 
may need basic studies and reports 
covering alternative routes for 
reaching your goal. If so, rely on 
Lummus to develop analyses on 
which to base sound capital invest- 
ment decisions. 


Perhaps your problem is not so 
much with process units themselves, 
but with tying the whole system 
together for full operating efficiency. 
Lummus has long-established expe- 


rience in laying out and installing 
complete off-site facilities—the 
bringing in of utilities—piping to 
introduce charge materials and carry 
off products—tankage, dockage, 
loading facilities, etc. This is “‘know- 
how” you can use to advantage. 


Among other added factors are the 
considerable help we afford in pro- 
curing materials, and invaluable 
counsel in interpreting government 
rules and regulations—all in all, 
unique services geared to the times. 
We invite you to use our various 
services, either singly or in combina- 
nation—to get that plant built! 


THE LUMMUS COMPANY 


HOUSTON «+ 


38S MADISON AVENUE, 


CHICAGO * 


LONDON + PARIS * 


NEW YORK 17, N.Y. 


CARACAS 





NING ENGINEERS AND CONSTRUCTORS FOR THE PETROLEUM AND CHEMICAL INDUSTRIES 
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For Operating Ease in Inaccessible Locations 


INSTALL 
R-S CHAINWHEEL 
VALVES 


Few Chainwheel Turns. R-S Valves are com- 
apr ad closed from the fully open position 
y 


i 


the movement of the valve vane through 
77'\A° of arc. Operating ease is one of the 
chief advantages of R-S Valves. 
Economy in First Cost. R-S narrow face-to- 
face design results in minimum number of 
working parts, less metal, less machining, 
lower weight and less supporting structure— 
hence economy in first cost. 
Accurate Engineering. Body assemblies are 
accurately engineered mechanically and met- 
allurgically. A. S. A. standards are equaled 
or exceeded in every detail. 
Low Pressure Drop Saves Power. In the open 
position the streamlined vane causes a 
Venturi action. Pressure drop is therefore 
exceptionally low. Pumping costs are re- 
duced accordingly. 
More Control Rangeability. Power-controlled 
prime movers delivering 15 foot-pounds to 
38,000 foot-pounds of torque open or close 
at any desired speed. Full closure requires 
one second to ten minutes depending on 
requirements and the ype of material con- 
trolled. Positive shut-off is obtained with a 
rubber seat. 
Self-cleaning. There are no pockets to house 
sediment, no change of flow direction to 
create turbulence or wire drawing and there- 
fore less likelihood of erosion and cavitation. 
Maintenance Practically Nil. Every R-S Valve 
is designed and constructed for rugged 
service and provided with safety factors to 
give complete satisfaction in the service for 
which it is designed. Packing trouble is not 
common to R-S Valves since the shaft moves 
only with an oscillating motion. 



































Consult your local R-S Valve Engineers, or write direct. 


R-S PRODUCTS CORPORATION « 4600 Germantown Ave., Philadelphia 44, Pa. 
An S. Morgan Smith Company Subsidiary 


DISTRICT OFFICES IN PRINCIPAL CITIES 
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INSUL-MASTIC 





When you want to prevent corrosion 
under difficult conditions . . . to keep 
moisture vapor out of insulation . . . to 
control heat loss and rust with the same 
coating .. . to resurface leaking walls 
. +» you want a coating the durability 
of which has been unquestionably 


proven by industry. Here are five reasons WHY YOU SHOULD SPECIFY 


Superior INSUL-MASTK Coatings 


Insul-Mastic 44@uow coatings provide extra long 
term protection. This is due to the superior ingredients 
from which they are manufactured and is attested to by 
Weather-O-Meter tests and actual field applications 
of many years duration. 


* 
Insul-Mastic 442@U0% coatings with their Gilsonite 
base are practically inert. Therefore, they are resistant 
to almost all acids and alkalis. 


Insul-Mastic 440@U0% coatings keep surfaces dry. 
The moisture vapor transmission rate is only .01. 
This makes them ideal for vapor-sealing thermal 
insulation. 


Insul-Mastic Mpeuwr coatings can withstand tem- 
peratures ranging from —40° F., to + 300° F., without 
cracking or running. 


Insul-Mastic 440007 coatings contain an extremely 
high percentage of solids and thus, can generally be 
built up to their specified thickness in a single appli- 
cation ... and, their shrinkage on drying is greatly 
minimized. 


SUL-MAsS 


* e . 7 Poo. MAS 
Insul-Mastic Corporation ’ ASU MAST 
OF AMERICA CORROSION PROOFING } 


OLIVER BUILDING - PITTSBURGH 22, PA. GAeroseras 
Representatives in Principal Cities 
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Carbon black slurry 


Carbon bieck plont of the J. M. Huber Corporation at Boytown, 
Tex., uses U-S-S Stainless Steel in its secondary recovery system. 


A second unit, now under construction, will moke similar use of 
Stainless Steel. Stoiniess equipment was fabricated on the site. 
One of the two big Stainiess Steel cyclones in the Huber Cor 

















gives equipment the acid test 
... and only 


Stainless Steel 


survives! 


NE GLANCE at this section of piping tells you why Stainless Steel was 
O a must for the secondary recovery system in J. M. Huber Corpora- 
tion’s carbon black plant at Baytown, Texas. After only three weeks of 
service, the non-Stainless portion is completely eaten through, while the 
part made of Stainless Steel is relatively unaffected by the extreme corrosion. 

In order to get maximum recovery of the carbon black produced in con- 
verters at this plant, the Huber Corporation installed a secondary recovery 
system. The secondary system includes dry and wet recovery, and it’s in 

the wet end where corrosion takes its heaviest toll. 

The Huber Corporation tested many types of mate- 
rials, plus many different kinds of coatings, before select- 
ing U-S‘S Stainless Steel for wet recovery. Stainless Steel 
was used for the two cyclones—each 12 feet in diameter 
and 42 feet high—for the sprays inside the cyclones and 
the piping through which the corrosive slurry passes. 

In this application, USS Stainless Steel is subjected 
to sulfuric acid, carbonic acid and other acids. Temper- 
atures range up to 180°. Stainless Steel is standing up 
under these conditions where other materials failed after 
two or three weeks’ service at the most. 

The severe service conditions under which chemical 
processing equipment operates often preclude the use 
of anything but Stainless Steel. Stainless Steel’s resist- 
ance to high temperatures and extremely corrosive 

conditions, its strength with light weight and its freedom from product 
contamination mean long equipment life with less maintenance and less 
frequent replacement. 

Some grades of Stainless Steel are in limited supply today, but essential 
needs are being filled. For finest performance, insist that your fabricator 
use perfected, service-tested U-S’S Stainless Steel. 


U°S’S STAINLESS STEEL 


UNITE OD STATES $ T8868 t 





AMERICAN STEEL & WIRE . COLUMBIA - GENEVA STEEL . NATIONAL TUBE . TENNESSEE COAL & IRON 
UNITED STATES STEEL SUPPLY, WAREHOUSE DISTRIBUTORS ... . Divisioss of UNITED STATES STEEL COMPANY, PITTSBURGH 
UNITED STATES STEEL EXPORT COMPANY, KEW YORK 


September, 1952—A Gulf Publishing Company Publication 45 











COMPREHENSIVE 


eEO)INII 


WATER TREATMENT 
SERVICE 


Even if your present water treatment 
methods appear satisfactory, it will pay 
you to look into Bird-Archer’s 8-point 
water treatment service. Any or all of 
this comprehensive, efficient service is 
available to you. Talk to your Bird-Archer 
representative about it next time he 
calls. Or, write us now to arrange a con- 
sultation. No obligation, of course. 


Vv hat Bird-Archer Does 


1. Surveys Plant—Bird-Archer 
makes a complete study of plant 
operation involving the use of wa- 
ter or steam . . . checks present 
equipment and past performance. 


2. Studies All Available Water 
— Starting at the source, Bird- 
Archer makes exhaustive analyses 
of water supplies. 


3. Develops Treatment and 
Control Systems—On the basis 
of these comprehensive studies, 
Bird-Archer develops a complete 
system of treatment and control, 
including necessary operational 
changes. 


4. Specifies Equipment that 
May Be Necessary — Bird- 
Archer determines whether instal- 
lation of additional equipment 
will be helpful . . . analyzes bene- 
fits to be derived. 


5. Furnishes Proper Chemical 
Treatments When Required— 
For more than a half century, 
Bird-Archer has manufactured spe- 
cifically formulated treatments to 
solve individual problems. 


6. Instructs Plant Staff——Plant 
agen is carefully instructed 

y experienced technicians in the 
application of treatment and con- 
trol . . . teaches simple, accurate 
test procedures. 


7. Makes Periodic Check-Ups 
—To make certain that the rec- 
ommended system is providing 
the best possible results, a Bird- 
Archer Service Engineer makes 
regular, personal check-ups. 


8. Offers a Laboratory Service 
for Scientific Analysis— Modern 
Bird-Archer laboratories, staffed by 
trained chemists, specialize in wa- 
ter analyses and research...check 
accuracy of plant control. 


BIRD-ARCHER 


WATER TREATMENT 


CHICAGO 


THE BIRD-ARCHER COMPANY, 4337 NORTH AMERICAN ST., PHILADELPHIA 40, PA. 
NEW YORK - 


IN CANADA: The Bird-Archer Co., Limited, Cobourg, Ontario 


IN MEXICO: Calderas y Accesorios, S. A., Amsterdam 291, Mexico, D. F. 


Petroleum 





The successful pumping of a 
hydrocarbon of the peculiar and 
difficult nature of liquid Ethylene 
indicates the versatility of Milton 
Roy Controlled Volume Pumps. 
The fact that liquid Ethylene is 
an important building block for 
many organic compounds—used 


in anti-freezes, plastics, insecti- 


THIS MILTON ROY CONTROLLED 


VOLUME PUMP DOES THE 


JOB... 


It's a Milton Roy High-Pressure Simplex, operating in the research 


lab of a major chemical company. Here are a few of the require- 


ments this pump satisfies: Slow speed on the suction stroke to 


prevent “flashing” of the liquid Ethylene into a gas; special 


metallic’ packing which eliminates all leakage, withstands the 


15,000 psi compression; refrigeration through the jacketed liquid 


end to maintain the Ethylene in a liquid state; explosion proof 


operation—liquid Ethylene mixed with prescribed percentage 


cides, resins etc.—makes high- 
pressure pumping of this liquid 
in controlled volume an indus- 
trial necessity. 

And for those diversified liquids 
usually considered as gases at 
normal temperatures and pres- 
sures—carbon dioxide, Butane, 
Vinyl Chloride, Propane, Pro- 
pylene, to mention just a few, 


MILTON 
/ 


1315 EAST MERMAID LANE, 


concentrations of air is 


Field 


indicate complete operat- 


explosive. reports 


ing efficiency of this unit 


Milton Roy Controlled Volume 
Pumps have pin-point applica- 
tion. They give flawless service. 
Call the Milton Roy representa- 
tive listed in your classified 
telephone directory for additional 
information on Milton Roy Con- 
trolled Volume Pumps for your 
specific process problem. Or 
write us direct. 


COM PANY 


PHILADELPHIA 18, PA. 
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&3 RECORDER 


with FULL SCALE CHART! 


PROVIDES 4 BETTER 
RECORDING-CONTROLLING SYSTEMS 


New in concept . . . new in principle... Ghanourean 
Foxboro’s Consotrol M/S53 Recorder “6. 
combines amazing accuracy and con- 
venience with extreme compactness... 
and you don’t even sacrifice the accurate 
readability of full size charts. Full 4” 
wide, 30 day strip chart is same scale 
as 12” circular charts. What's more, the 
M/S3 is by far the simplest to load, 
operate and maintain. 








Single and 2-pen models, with or with- 
out control features, are available. Note 
some of the typical advantages: 


* Exclusive Valve-Position Indicator — 
the only instrument of its type with con- Gisieniinih itinedid 
tinuous indication of valve direction . . . with M/S8 Consotrol 
no switching required. [soe 
Exclusive Vertical Chart Operation — 
will not run off spools . . . 5 hrs. of chart 
record showing at all times . . . chart loads 
quicker, easier than a box camera. Consetrel Recorder 
Single-Switch Automatic-Manual ce 
Transfer — simple one-two operation. In- 
stantaneous and bumpless. 
No Knobs to turn — all settings lever- 
operated . . . quick, precise operation . . . 
micrometer set-point drive, no backlash. = gy 9 Ay me a 
Positive Control Point — cannot drift. Se. 
Maintained by precision pressure trans- 
mitter. 





Write for Bulletin 463 which contains 
full details on the M/53 and the complete 
Consotrol Line. The Foxboro Company, 
749 Neponset Ave., Foxboro, Mass. 


INSTRUMENTS 


Recording Cnitiollmg ladicta GQ 
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Need coloring dyes, fluorescent colors, 
blooming agents, additives for your gasolines, 
lube oils, greases, waxes, industrial products? 


PATENT CHEMICALS, INC. is your dependable source! 


MANUFACTURERS OF DYES AND CHEMICALS 


In addition to an extensive line of 
dyes, fluorescent colors, additives, 
blooming agents, etc., the technical 
staff of The Patent Chemicals Com- 
pany specializes in petroleum prob- 
lems and is available for the study 
and preparation of particular prod- 
ucts to meet special requirements in- 
volving dyes; fluorescent colors; ad- 
ditives; blooming, wetting, dispersion 
agents, etc 


pioneers in gasoline colors «+ petroleum additives 


| PATENT CHEMICALS special products for the petroleum industry 


FLUORESCENT COLORS 
blooming agents for solvent extracted and additive 
compounded lube oils 


_ GREASOL COLORS, for greases 
STEARO COLORS, for waxes 


AVIATION GASOLINE DYES 
the new Petrol “ERO” Blue goes further and 
meets today’s aviation gasoline specifications 
also available is the original aviation gasoline dye, 
Petrol PC Blue, which for more than 20 years was 
the standby coloring agent for aviation gasolines 
. inquiries are invited for the new “ERO” Blue 
and for the old Petrol PC Blue for coloring aviation 
gasolines 


PATENT 


PATENT 
CHEMICALS, INC. 


CHEMICALS 


“PETROL’’ COLORS 
for gasoline, kerosene, diesel and tractor fuels . . . 
Bronzes, Ambers, Blues, Greens, Golds, Yellows, 
Purples, Oranges, Reds, Browns, Blacks. 

GASOLINE ADDITIVES 

. inhibitors for gasoline, oils, rust . . . high pres- 

sure lubricants, stabilizers, emulsifiers, detergents, 
wetting agents, dispersing agents. 

PETROL BLUE WHITENER R and B 
are used to neutralize undesirable yellow shades in 
uncolored gasoline or kerosene. 

DEBLOOMING AGENT A 
has the property of neutralizing blooms in lubri- 
cating oils. 

N. P. A. COLOR 
has the property of changing body color of pale 
oils to red cast, without affecting natural fluores- 
cence. 


PATENT FUELS & COLOR PATENT CHEMICALS 
ie) ise) F Nile), INCORPORATED 

MANUFACTURING DIVISION 
335 Mclean Boulevard 


MARKETING DIVISION 
2410 Corew Tower 


Cincinnati 2, Ohio Paterson 4, New Jersey 
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tow GROSBY’s 


BALANCED 
AREA 
DESIGN: 


eliminates back 
pressure effects 


When a standard relief valve on gas or vapor 
service is installed, where back pressure exists, 
one of two undesirable effects will occur: 


Constant Back Pressure — The back pressure Oz —4 





ects on part of the upper and the overhang- 
ing port of the lower surface of the disc, 
cancelling out the bock pressure force. There 
remains, however, a force acting on the top 
portion of disc (area A) which increases the 
spring lood and causes the valve to pop 
“heavy.” 


Variable Back Pressure can not be compen- 
sated for by spring adjustments. When one 
or more valves discharge into a common flare 
header, variable back pressure is placed on 
the remaining closed valves. This can create a 
hozardous diti on remaining closed 
valves, by adding to the spring force. The valve 
then is prevented from opening until pressure 
hos risen for above the vessel design limit. 





@ simple, foo nullitying 
these undesirable effects (see Figure 1 above). 


nm — Crosby achieves Stable Popping 
Pressure by the addition of a piston affixed to 
the spindle, of area proportioned to equal 
the unbalanced area of the disc (area A in 
Fig. 1). Back pressure introduced through the 
port in the guide then acts on two equal areas 
in epposite directions, and cancels itself out, 
neither aiding nor opposing the spring. 


To assure full lift and stability, a vent system 
(see sectional view of piston, Fig. 2) is em- 
ployed. When the valve is open, the flats on 
the piston will vent any accumulated bock 
pressure that would tend to close the valve. 
The adjustment and operating characteristics 
are similar to the conventional valve. The 
actual flow into the bonnet is relatively low 
and can be vented to atmosphere, or through 
co properly sized discharge header. 

Extensive, trouble-free use in the field has 
proved the success of this Crosby Balanced 
Area Design. 


Here’s the 


RELIEF 
VALVE 


which 


eliminates back pressure effects 





...and reduces costs! 


+ 


Proved 


ECONOMY! 


Proved 


PROTECTION! 


September, 1952—A Gulf Publishing Company Publication 





CROSBY RELIEF VALVE 
Style JO-BP 

with BALANCED AREA DESIGN 
for the elimination 

of Back Pressure Effects. 


On the many installations where Crosby JO-BP 
Valves have been in operation, refineries report 
sizable savings in piping costs. The reason—smaller 
discharge lines made possible by higher back pres- 
sure. Since Crosby JO-BP Relief Valves will handle 
back pressure surges ranging up to 90% of inlet 
pressure, smaller diameter discharge pipe carries 
the same amount over the same distance that 
formerly required much larger pipe. 


On-the-job performance of Crosby JO-BP Relief 
Valves proves that you can depend on the vented 
Balonced Area Design to operate on the set pres- 
sure. Thus you are assured of a Stable Popping 
Point. What's more, a full lift is obtained over the 
normal range of back pressures. The Crosby JO- 
BP operates with an unrestricted nozzle, follows 
standard nozzle flow equations for above or 
below critical ratio as the case may be. With its 
vented Balanced Area Design, the Crosby JO-BP 
provides a foolproof, time-tested method of elimi- 
nating back pressure effects. 


STEAM GAGE & VALVE COMPANY 


43 Kendrick Street, Wrentham, Mass. 


District Sales Offices: 
BOSTON- NEW YORK-CHICAGO-DALLAS LOS ANGELES — 











Some things 
to think about 


Think about experience—over a half- 
century of it—in serving the Petro- 
leum Industry . . . when you see this 
name... 


yandotte 


In processing petroleum and _ petro- 
leum chemicals, think about product 
performance— products like Wyan- 
dotte Soda Ash—Caustic Soda, Chlo- 
rine . . . when you see this name. . ; 


andotte 


Think about service—dependable, in- 
terested, expert service—backed by a 
fine Technical Service Department . . . 
when you see this name... 


andotte 


etc u Ss PA ‘Fr 











WYANDOTTE CHEMICALS CORPORATION 
Wyandotte, Michigan + Offices in Principal Cities 
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POSEY TRON *  ranicaton pints 


Large industries...and small...save money b 

consulting the Posey Iron Works at four critical points 
in tank fabrication: 

|. When type and size of tank are being determined. In 
its forty-two years of practical experience, the Posey 
Iron Works has accumulated a thorough “backlog” 
of helpful information. 

2. When special storage problems must be solved. Posey 
Iron has the facilities required to meet special 
requirements. 

3. When corrosive liquids must be handled. Posey Iron 
engineers are well qualified to advise on the alloys 
needed to handle the various corrosives—including 
sulphuric acid. 

4. When tank is ready for erection. Posey Iron is 
equipped to give complete service in erecting tanks. 
Posey Iron Tanks are constructed with flat, ellipsoidal 
or radial cone bottoms... with structural or tubular 
columns. All standard codes are met. It may pay yo 

to check with Posey. Write today. 








PRODUCTS 
Tanks 
. 
Stacks 
. 
Digesters 
. 
Pipe 











Pressure Vessels 





>. 
General Steel 
Plate 
Construction 


Recently installed Posey Iron tank with 
150,000 gallon capacity. 34’ diameter; These four Posey Iron stacks measure 23’ 


12'6” on straight shell with ellipsoidal diameter x 12/6" diameter x 192' 6" high. 
top and 


POSEY IRON WORKS, INC. 


Sleel Sale Léviston 


LANCASTER, PA. 
New York Office: Graybar Building 
ESTABLISHED SINCE 1910 
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What’s the best 
block insulation for 
1900F? 





SUPEREX ... 


with the proved record 


in refinery service! 








The most widely used 


high temperature block 


insulation 


for over a quarter century... 


SUPEREX® high temperature block in- 
sulation has long been industry's No. 1 
choice for service temperatures up to 
1900F. It provides major economies... 
reduces fuel costs, cuts heat losses, keeps 
maintenance expense down, costs less 
to install and has long service life. 


Made of specially selected and cal- 
cined diatomaceous silica blended with 
other insulating materials and bonded 
with asbestos fiber, Superex will safely 
withstand temperatures up to 1 900F with 


negligible shrinkage 


Superex has been used with outstand- 
ing success in all types of ovens, station- 
ary and marine boilers, auxiliary power 
plant equipment, stills, reactor chambers 
regenerators, high temperature mains 
heaters, flues, stacks, and other types of 
high temperature equipment. 





Svperex has all these 
important advantages... 


low thermal! conductivity —Fxceptionally 
high heat resistance (1900F) combined 
with excellent insulating value 


Light weight — Approximately 2 lb per sq 
ft per in. thickness. 


Great physical strength — Approximately 6 
tons pressure per sq ft are required to 
compress Superex ‘+ in. 


Long, efficient service life—Superex main- 
tains high insulating value indefinitely— 
will not disintegrate in the service for 
which it is recommended 


Fast, easy application —Superex may be cut 
with an ordinary knife or saw for fitting 
around openings or to irregular surfaces 
Because of its light weight and convenient 
sizes, Superex assures fast and economical 
installations. 


For complete information about Superex 
block insulation, write for Brochure 


IN-134A. Address Johns-Manville, Box 
60, New York 16, N. Y. In Canada, 
write 199 Bay Street, Toronto 1, Ontario. 


Waste is minimized with Superex because of the variety 
of thicknesses available. Special shapes a ntermediate 
thicknesses between those shown are als. 








Johns-Manville feb INSULATIONS 


Petroleum Refiner 





WHAT DO YOU WANT TO PURIFY? 


There’s an Attapulgus or Porocel adsorbent to fit your process 
technique for removing odors, colors, tastes, moisture, acids, sulfur, 
fluorides and unsaturates from process liquids or gases. Materials 
treated in principal applications are: motor oils and other lubricat- 
ing, specialty, and technical oils; petrolatums and waxes; aviation 


and motor gasoline stocks; kerosene; diesel and heating oils. 


DO YOU HAVE CATALYST OR CATALYST CARRIER NEEDS? 
Attapulgus or Porocel sorptive minerals are recognized standards 
in desulfurization, reforming and isomerization systems—catalytic 


removal of unsaturates—conversion of sulfides to elemental sulfur— 





fluid catalyst applications—as catalyst carrier in copper sweeten- 


ing processes. 


WHAT DO YOU WANT TO DRY? 


We offer a wide range of reliable, thoroughly proved desiccants for 


drying air, hydrogen, carbon dioxide, hydrocarbon liquids and gases. 


SPECIAL GRADES? 

Mine and plant facilities permit prompt and economical production 
of grades meeting individual customer specifications. Our labora- 
tories and technical staffs welcome the opportunity of assisting in 
research, development, design and operating problems. Your 


inquiries are invited. 


PULGUS“2z,50%"2"" - POROCEL serroranies 


Dept. W, 210 West Washington Square, Philadeiphia 5, Pea. 


September, 1952—A Gulf Publishing Company Publication 








producers of 


DOUBLE FLOW TOWERS 
ORICOOLERS 

AQUATOWERS 

NATURAL DRAFT TOWERS 
CONVENTIONAL TOWERS 
SPRAY NOZZLES 

DOUBLE FLOW AQUATOWERS 


for DESIGN and PERFORMANCE 


Engineers. who know, choose 


MARLEY Double-Flow 


Marley Double-Flows cool 13 billion 
gallons of water daily . .. more than any 
other type of tower. The reason why 
Double-Flows are the outstanding choice 
of engineers for industrial service is the 
combination of exclusive features only 


Double-Flow offers. 


Such distinctive design features as 
open distribution, full height louver 
walls, MortisLocked filling, rugged struc- 
tural strength and mechanical equip- 
ment engineered exclusively for cooling 
tower service are the advantages engi- 

neers demand and find only 


in Double-Flows. 


These features mean high efficiency 
performance . . . unique flexibility of 
operation . complete accessibility of 
all parts of the tower . safety for 
operators . . . inspection and mainte- 


nance with least possible effort. 

Repeat orders are the best criterion of 
performance for cooling towers, and in 
industry after industry multiple installa- 
tions of Double-Flow cooling towers are 
the dominant rule. Many plants use 
from two to ten or more Double-Flows 
and in one industrial organization, 33 
of these modern cooling towers are in 


daily service. 


The Marley Company, Inc. 


KANSAS CITY 5, MISSOURI 
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You cart beat the combination of the RIGHT horse- 
power, the RIGHT areal speed the RIGHT features 
all in one compact unit thet you can use RIGHT 
where you want it. It's the best way and the easiest 
way to select your power drives because you pur- 
chase one unit, handle one unit in your receiving, 
production, and maintenance departments .-. . set 


one unit in place and you're ready to go 


4 

Master Motors, available in thousands ‘and thou 
sands of combinations of types and ratings, permit 
you to use a power drive that will add greatly to the 
compactness, appearance, and economy of each of 
your applications . . . a power drive that makes a 
good jot better. 

Use Master Motors to increase the salability of 
your motor-driven products improve the economy 


ond productivity of your plant equipment. They re the 


horsesense way to use horsepower 


THE MASTER- ELECTRIC COMPANY 


DAYTON 1, OHIO 


makes a 
good job better 


sO 

FERRE oe 
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W MERCURYLESS 
ORIFICE METERS 


ONE PIECE STAINLESS STEEL BELLOWS — minimizes 
metal fatigue for long service life. 

DIRECT FULL SCALE RECORDING PEN MOVEMENT — 

no external gearing or linkage multiplication. 
STAINLESS STEEL INTERNAL PARTS—and Monel 


metal stuffing box shaft for corrosion resistance. 


AMERICAN TYPE “B’ TEFLON SEAL STUFFING BOX— 
no lubrication, no shaft freezing, no leaks. 
STICK PROOF CHECK VALVES — protect bellows 
against over-range damage or distortion. 
SIMPLIFIED RANGE CHANGE—>no disconnecting 
manifolds. 


EASY CALIBRATION AND CLEANING—by simply 
removing one or both case cover heads. 


AMERICAN 


So oe we ) : ae Olt 2. 8 7. Oe a 


~COneroaate TAPLISMEO tate 


AMERICAN 


NO PRECISE LEVELLING OR 
SEAL POTS REQUIRED. 


FOR PEDESTAL, PANEL OR OVER- 
HEAD MOUNTING — TOP OR BOT- 
TOM GAUGE LINE CONNECTIONS. 


Dri-Flo Meters are the latest addi- 
tion to the American line — devel- 
oped under the Company's cen- 
tury-old tradition of “Sustained 
Accuracy at Lower Cost.” 

Write for Specifications 





GENERAL SALES OFFICE 
ee 15) 


13 Roce Street, Philadelphia 


Albony * Alhombra + Allonte + Baltimore 


METER Birmingham * Boston * Chicago * 
co Erie * 


Minneapo 


Dallas * Denver 


Houston * Kansas City * Los Angeles 
* Odessa + Omahe 


Canadion 


s * New York 
Pittsburgh * San Francisco * Tulsa * 


Meter Co., Lid., Hamilton, Ont. « Edmonton, Alb 


Vol. 31, No. 9 


Petroleum Refiner 





OF PITTING 
AND 
TUBERCULATION 


Bsa 


September, 1952 


i complete report on 
the Dianodic Method of 
cooling water treatment. 

isk for Technical 


Paper No. 123. 


A Gulf Publishing Company Publication 


For years, industry has sought a method of 
chemical treatment that would provide complete 
protection against corrosion, pitting and scale in 
cooling water systems. Many present day methods 
for corrosion prevention do effect some decrease 
in metal loss, but unless excess treatment concen- 
trations are used, localized attack in the form of 
pitting continues with ultimate metal failure. 


Realizing the importance of this major problem, 
Betz Laboratories has developed the Dianodic 
Method, an advanced water treatment tech- 
nique that assures complete protection. In this 
method, the combination of two anodic inhibitors 
under correct concentration and pH has proved 
time and again to control pitting and tubercula- 
tion, which conventional treatment is unable to 
control even at much higher concentrations. 
What's more, the Dianodic Method provides 
increased protection against general corrosion. 
Here’s what happened in one refinery which has 
a circulation rate of 40,000 gpm on its “cat” cracker 
system. The temperature drop through the tower 
is 15° F., with closed heat exchangers used for 
cooling purposes. Inspection of the system after 
ten months operation with conventional type 
treatment revealed freedom from scale and 
general corrosion, but serious pitting and tubercu- 
lation. Heads of the exchangers were deeply 
pitted and tubercles were built up to a height of 
3 inches. The edges of the end around baffles were 
severely pitted and required “filling in” by weld- 
ing. The Betz Dianodic Method was employed 
and after ten months the results were outstanding. 
Not only was scale and corrosion controlled, but 
pitting and tuberculation were eliminated entirely. 
The welded baffle ends were in perfect condition 
with the original welding marks clearly visible! 
The development and successful field application 
of this new method of cooling water conditioning 
is just one example of the outstanding engineering 
service offered by BETZ. Why not let a Betz 
Engineer show how you can improve operating 
efficiency and cut costs in your plant? Write 
today. W. H. & L. D. BETZ, Gillingham & 
Worth Streets, Philadelphia 24, Pa. In Canada: 


Betz Laboratories Limited, Montreal 1. 


CN Fe 


CONSULTANTS ON ALL War 











When the yearly cost of replacement parts for 
101 steam turbines averages only 1.6% of the 
initial investment, you are saving money .. . 
and plenty of it. 

This amazing record was established by Terry 
turbines at a large refinery on the Atlantic 
coast. The percentage figure was determined 
by means of an accurate tabulation of the cost 
of replacement parts required over a two-year 
period. 

These 101 Terry machines provide a good 
cross section of the various types of small and 
medium-size turbines made by the company. 
Ranging in size from 10 to 1200 horsepower, 


THE TERRY STEAM TURBINE CO. 


they include single and multistage axial flow 
designs as well as the famous Terry solid-wheel 
turbine. 

Such outstanding performance records are 
not at all unusual for Terry turbines. The 
thousands and thousands of these machines 
installed in refineries throughout the world 
provide an accurate yardstick for measuring 
turbine reliability. 

Send for illustrated bulletins. No. S-116 
describes the many advantages of the Terry 
solid-wheel turbine. For multi-stage turbines, 
ask for a copy of Bulletin S-146. 


TERRY SQUARE, HARTFORD 1, CONN. 
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.»» READY FOR YOU 
the NEW 


W.H.CURTIN & CO. 


No. 30 





WITH 856 PAGES 


. Lists over 17,000 items 


e One section is devoted entirely to 
petroleum testing equipment. Many 
other items throughout the book are 
regularly used in the petroleum labo- 
ratory 


e Fully illustrated 
e 77 page cross-reference index 


e Each page is indexed for quick 
reference 


e Comprehensive listing of chemical 
reagents 


Write for your, copy today on your com- 
pany or institutional letterhead, giving 
the name and title of the individual 
to receive this valuable catalog 





W.H.LURTIN & CO. 


DOMESTIC LABORATORY APPARATUS & CHEMICALS 
EXPORT® 


HOUSBSTON+ NEW ORLEANS + U.S.A. 























sectional hairpin 
heat exchangers 


@ Brown Fintube Sectional Heat Exchangers make maintenance 
easier and less costly. The integral welded-on fins positively can not 
work loose from the center tube. Their efficient heat transfer at low 
“skin” temperatures, and the absence of baffles and stagnant areas in 
the exchanger, minimize coking and fouling. 

The ingenuous head end assembly, employing a ring joint seal, and 
the easy to handle rear end cover plate permit an exchanger to be opened, 
a clean hairpin substituted, and the exchanger put back on stream again 
in less than ten minutes. For top operating efficiency and easier, less 
costly maintenance, write for Brown Fintube Bulletin No. 512. 





Sectional Hairpin Heat Exchangers 
Tank Suction and Line Heaters 


THE BROWN FINTUBE CO. "=< ~~~ 
© Indirect Process Air Heaters 


Fintube Heaters for Processing Tanks 
’ 
Elyria, Okéo integrally Welded Fintubes for Any Heating, 
Cooling or Heat Transfer Service 


NEW YORK * BOSTON * PHILADELPHIA * WILMINGTON * PITTSBURGH * BUFFALO * CLEVELAND © CINCINNATI * DETROIT * CHICAGO 
ST. PAUL * ST. LOUIS * MEMPHIS * BIRMINGHAM * NEW ORLEANS * TULSA * HOUSTON © LOS ANGELES * SAN FRANCISCO 
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998" Pope 


Amazing but true, over 99.8% of the thousands of Clark 
“Right Angle” Compressors built since 1936 are still operating 
today. This remarkable service record emphasizes a fact 
known to every “Right Angle” operator: Clark HRA 
Compressors have the stamina and ruggedness, the built-in 
quality to keep them on the job indefinitely. Their simplified 
2-cycle, in-line design, together with precision construction, 
are responsible for extremely long life and low maintenance. 
If you require the ultimate in dependability, be sure to 
investigate the new high compression HRA. It features 
increased economy and even finer precision construction, 
combined with proven durability. 

CLARK BROS. CO., OLEAN, N. Y. 


DIVISION OF DRESSER OPERATIONS, INC. 
Soles Offices in Principal! Cites Throughout the World 


PRECISION BY THE TON 


compressors 


GAS-ENGINE-DRIVEN © STEAM-ENGINE-DRIVEN © MOTOR-DRIVEN © CENTRIFUGAL 





These 20 Clark RA and HRA Gas 
Engine-Driven Compressors, operating 
in a West Coast refinery, are typical of 
the huge installations in refining, con- 
servation and pipeline services through 
out the world 


1952, Clark Bros. Co vision of Dresser Operations, Ine. 


) 
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lt took two railroad cars to provide passenger accommodations’ for this 
depropanizer tower—as Sun Ship workers readied it for shipment. 


Ever see a bronco at the first touch of the saddle? Ever see a 
gusher well come in? The resemblance doesn't end with the 
furious first burst of action, even though the saddled pony 
stands quiet...and the stream of black gold pours placidly 
into the refinery—until man renews his taming process. 








Breaking a fractious horse... cracking petroleum... makes 
them both useful. And both tasks throw the full test of pres- 


sure on the men who tackle the job... and on the equipment 


they use. 
in fact all refinery and chemical equip- 


Tanks and towers... 
ment built at Sun Ship has been meeting the toughest tests of 


pressure through years of service. That's to be expected. The 
men of Sun Ship who build it have shown their ability to meet 
and master the production pressure of time... and the engi- 
neering and shipping problems that go with the task of con- 
structing and delivering the gigantic equipment that helps 


build a greater and stronger America. 


Sun 
SHIPBUILDING &@ DRY DOCK COMPANY 


(SINCE 1916) 
ON THE DELAWARE « CHESTER, PA. 


25 BROADWAY + NEW YORK CITY 
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PIPE FITTINGS 


metallurgically 
sound for 


maximum service 


Sound metallurgy... the result 
of unsurpassed facilities and 
advanced laboratory controls... 
provides the maximum of de- 
pendability in Ladish Controlled 
Quality fittings. Every phase of 
metal quality ... composition, 
structure and physical properties 
...is continuously safeguarded— 
and certified proof of metallurgi- 
cal integrity is available to users 


of Ladish fittings. 





THE COMPLETE (ontrollid Yualily FITTINGS LINE 


PRODUCED UNDER ONE ROOF...ONE RESPONSIBILITY 


| Fy. DD Ey s GO OF 


CUDAHY, WISCONSIN 
MILWAUKEE SUBURS 
© Pittsburgh © Philadelphia @ Cleveland © Chicago © St. Poul 


© los Angeles © Hevene © Toronto © Mexico City 


CEL Bd:220°'¢7-VOPF ¢ 








The HUDSON organization, 
quolified by years of ex- 
perience in the successful 
design, construction and 
operation of major hydro- 
carbon processing plants, 
offers its specialized serv- 
ices for projects in any part 


of the world 





in Scurry County, West Texas, is the latest 
of over SEVENTY major Processing Plants 
designed and constructed hy HUDSON during 


the last ten years. 


HUDSON 


ENGINEERING CORPORATION 


FAIRVIEW STATION © HOUSTON, TEXAS 








The fittings that 
revolutionized 
pipe welding... 


In the year 1931 Taylor Forge gave industry its 
first real line of seamless, butt-welding pipe fittings. 
We say it was the first real line because it was the 
first to include not only long and short radius ells, 
but also full branch and reducing tees, concentric 
and eccentric reducers, stub ends, caps and welding 
neck flanges. 

This was a fully planned development. Many 
years before Taylor Forge had foreseen the future 
of the butt-welding fitting .. . had realized that pipe 
welding could not go beyond its then crude stage 
until pipe users were given all the fittings necessary 
to make up complete piping systems. 

So Taylor Forge went to work on this and after 
long research and development came out with the 
full line that became the inspiration of modern 
pipe welding. 

Naturally the organization that started ahead 
has kept ahead .. . in design, in quality, in breadth 
of line. That is why so many men who have followed 
the development of the WeldELL 
line, refuse to consider any other 
kind of welding fittings. 

















For up-to-the-minute facts, 
see your Taylor Forge distributor 


TAYLOR FORGE 


TAYLOR FORGE & PIPE WORKS, Genero! Offices and Works: P.O. Box 485, Chicago 90, Ill. 
Offices in all principal cities. Plants at: Carnegie, Pa.; Fontana, Calif.; Hamilton, Ont., Canada 
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Tue Greer Continuous Wax Moutpinc MACHINE is a completely 
automatic machine for processing liquid wax into finished slabs. This 
production-proven equipment is an adaptation of machines which 
have been manufactured for many years by the Greer company for 
chocolate manufacturers. 

Basically, the Wax Moulding Machine has been designed to 
perform, automatically, a series of essential operations. First, it re- 
ceives liquid wax from storage tanks and precools it to controlled 
depositing temperature. It then deposits the wax in moulds and cools 
the resulting slabs to a solid state. Finally, it de-moulds the slabs 
(10% lbs. each). Weights other than 10% lbs. can readily be 
obtained. 

The size of the machine to produce 15,000 lbs. per hour is only 
90 feet long, 20 feet wide and 11 feet high. Supervisory help only is 
required. 

The machine consists of five basic units: A Pre-cooling Unit, 
A 6-Cylinder Volumetric Depositor, A standard Greer Multi-Tier 
Conveyor, A Refrigeration Bunker Box, and An Automatic Demould- 
ing Mechanism and Unloading Conveyor. 


ar, 
PLAN OF TOP CROSS TAKE AWAY CONVEYOR- CAN DELIVER 
TO EITHER SIDE 





OIF FUSERS 


T 
SIDE ELEVATION PRE COOLER UNIT 


= 
= = - 
= 
= = 
= 
ayromatic 
OEMOULDER 
7. 


nal DEPOS:TOR | T 
or]; DEPOBHTOR | 
_ u'-9" -2-8"= 


J. W. GREER COMPANY Wie yo Bi 1. 





119 WINDSOR STREET, CAMBRIDGE 39, MASSACHUSETTS 
Sales Engineering Offices: New York, N. Y.. Chicago. Ill. San Francisco, Calif. 
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7 DOMOTOR operator is 


the key to all these advantages; 


Single Seat Construction 
.001” Positioning Accuracy 
Faster Response 
Unmatched Simplicity 


Lighter, more compact design 


Greater interchangeability 


¢ Inventories reduced 50% to 75% 
» In-line, lower maintenance 


« Low first cost! 





ME the DOMOTOR Controls Forces to 2 TONS with Hairline Accuracy— 


Opens new fields of application for modern instrumentation 


The Annin DOMOTOR operator offers unmatched performance and their many cost-reducing features, 


power, stability and accuracy of valve positioning. The 
advantages of single seat valve construction now are 
made possible for applications where corrosive and 
erosive liquids must be accurately controlled under ex- 
tremes of temperature and pressure (From—325°F to 
1000°F, and to 6500 psi). 

Annin DOMOTOR Valves are noted for their superior 
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but less known is the fact that they cost no more than 
ordinary valves—and often cost /ess/ 

Whether you want to solve a knotty instrumentation 
problem, reduce operating costs, or improve perform- 
ance, write and give details. Annin engineers will be 
glad to make a recommendation. Annin General Cata- 
log 1500B gives the full story. Write for it today 
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Why 


Admiralty 
Heat Exchanger 


- 
- 


In order to assure uniform chemical 
composition and inherent soundness, 
Scovill produces Phosphorized Admi- 
ralty tubes by its continuous billet-cast- 
ing process which consistently maintains 
the optimum amount of phosphorus. 
Adding as little as 0.02% Phosphorus to 
Admiralty also gives maximum resist- 


--~~ ‘Superior Performance in Fresh, Salt or Brackish Waters 


ance to dezincification while retaining 
all the other desirable properties of this 
alloy. 

Scovill’s 40-page Condenser Tube 
Booklet is available to users who request 
it on their business letterhead. Scovill 
Manufacturing Company, 14 Mill Street, 
Waterbury 20, Connecticut. 


Only Scovill Phosphorized Admiralty Has All These Advantages... 


@ Uniformity and soundness resulting from 
Scovill conti ting techni 
© Rel : 








ity to di 
@ High resistance to sulfides and other active 
sulphur compounds 


© Satisfactory resistance to weak mineral 
q acids and acid mine waters 
int 6 Genk ad 





to velocities under 7 fps 


@ Excellent performance at relatively high 
operating temperatures 


®@ Superior performance in fresh, salt or brackish waters 


SCOVILL HEAT EXCHANGER TUBES 


“You can’t buy better brass” 


:A PRODUCT: 
: OF SCOVILL: 








Get 


something extra 


when you buy 


lead sheet 


When you place an order for lead sheet, 
chances are you state quantity, composition, 
size and weight, and that’s all. 

When you buy from National, you not only 
get sheet that meets these four specifications 
but you also get certain “extras”—extras char- 
acteristic of the high quality lead sheet made 





by the leader in lead. 
Such as 
(1) The grade of lead acknowledged best 
for acid-handling—St. Joe Chemical 


These extras contribute to adaptability, 
workability, and durability — whether the 
sheet is used for handling corrosives, for 
architectural installations, or for radiation 


Lead. 
(2) A smooth, even finish. 


barriers. 

It is these extra qualities, not specifically 
stated in your order, that give National Lead 
sheet its dependability on the job. 

That’s why we say—when you want lead 
sheet—core to National. And get something 
extra. 





(3) A surface as free of flaws as careful 
milling can make it. 

(4) Uniform over-all gauge. 

(5) Maximum structural strength 
throughout. 


Sheet Lead 
with a NATIONAL reputation 
LEAD COMPANY 


New York 6; Atlanta; Baltimore 3; Buffalo 3; Chicago 8; 
Cincinnati 3; Cleveland 13; Dallas 2; Philadelphia 25; Pitts- 
burgh 12; St. Louis 1; New England: National Lead Co. of 
Mass., Boston 6; Pacific Coast: Morris RP Kirk & Son, Inc., 
Los Angeles 23, Emeryville 8 (Calif.), Portland 10, Seattle 4; 
Canada: Canada Metal Co., Ltd., Toronto 8, Montreal, Winni- 


*Reg. U 
peg, Vancouver. oes = 


Pat. ov 
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Fluid Mixing 


with 








TOP 
ENTERING MIXER 


The complete line of Enetorn Mixers SEND FOR SERIES OF CATALOGS 
offers a selection to fit your needs for Sepenaiennte 


mixing all types of fluids under a wide a 
variety of operating conditions. Eastern gineering data, 
engineers are always available to write for “Eastern 
work out your mixing problems with Fluid Mixing Cat- 


you alogs, Series 3”. 


Eastin mit gy INCORPORATED 


296 Regent Street East Norwalk, Con®. 





Pressure-Seal Cast 
Steel Gote Valve 


Q BS 
4 —~ 
Small Cast Stee! 

Angle and Y-Globe 


Valves for high- 
pressure service 


db 


Walseal 
Bronze Globe Valve 


v 


Walseal 
Bronze Strainer 


Walseal 
Bronze Elbow 


Walseal 
Bronze Union End Tee 
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Walworth is proud to be aboard 
the S. S. United States 


When the United States Lines, the Newport News Shipbuilding & 
Dry Dock Company, and Gibbs & Cox, Inc., naval architects, join 
forces to build the fastest, safest and most modern liner the world has 
ever seen, the selected materials and components have to be top quality. 
Walworth Pressure-Seal Cast Steel Gate, Globe, and Angle Valves, 
and Walworth Small Cast Steel Angle and Y-Globe Valves for high- 
pressure service are installed in the main steam lines of the S. S. 
United States. Brass and copper lines use large numbers of Walseal 
valves, fittings, strainers, and unions. 

Knowing that Walworth valves and fittings are a vital part of the 
power arteries aboard this great ship, the proudest moment of 
Walworth’s 110 years of manufacturing experience came when the 
new Queen of the Sea broke both the east and west trans-Atlantic 
speed records. 

As we present our compliments to Commodore Manning and his 
crew, to the Newport News Shipbuilding & Dry Dock Company and 
its men, and to William F. Gibbs and his staff, we also compliment 
the men and women of the Walworth Company who gave of themselves 
to put quality into our products and this quality ship. 


WALWORTH 


valves e fittings ¢ pipe wrenches 
60 EAST 42nd STREET, NEW YORK 17, N. ¥. 


DISTRIBUTORS IN PRINCIPAL CENTERS THROUGHOUT THE 
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a new 
and 
selected 
bleaching 


{yn 


clay 

of highest 
quality 
for 
refinery 
use 
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Main Office: Houston, Texas 
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« P.O. Box 1675, Houston 1 : 
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BETTER BE SAFE THAN SORRY 
WHEN YOU'RE MOVING GAS OR AIR 


Problem of Coke Make 


Dear Sir 

We have read with interest the Duval- 
Holmes article, “How Charge Stock 
Properties Affect Carbon Make in Cat 
alytic Cracking” (August, 1952). This 
paper presents a method for determing 
relative coke make of stocks from physi- 
cal properties which can be obtained by 
routine analysis. The problem of coke 
make is important in the economics of 
refinery operation and we would there 
fore like to comment briefly on this 
paper 

Greensfelder et al. (see references be 
low) have indicated that the hydrocarbon 
type and molecular weight of the charge 
stock are the basic factors that determine 
coke make. Coke make from paraffinic 
constituents is very low. Olefins make 
increased amounts of coke under the 
same cracking conditions and aromatics 


Type O1B Gas Exhauster, driven 
by steam turbine. Capacity 
19,000 cfm. 


are increasingly severe coke producers as 

the number of rings of the molecule in . . 1 

crease. Greensfelder also showed that. You can’t afford to take chances when production and profits depend on 

in general, as molecular weight increased maintained performance of blowers, exhausters, gas pumps or related 

the coke make went up. It is interesting 

to note that the properties selected by 

Duval and Holmes are actually related to before you make your final decision. 

? aro ) » 1¢ 0 y : o ; é i » j - 

I y lrocarbon type and molecular weight If you are faced with a choice between Centrifugals or Rotary Positives, 

The mean average boiling point and . : ill kes both types. From our 

API gravity fix the UOP Characteriza- remember that only Roots-Connersville makes both types. 

tion factor. This factor is an index of the exclusive dual-ability line, with capacities from 10 cfm to 100,000 cfm, at 

paraffinicity or aromaticity of the stock — ind « it closel tched to their 
ate pre es, most buyers can find a unit closely matche 

The bromine number indicates the olefin moderate pressures : 

content and the molecular weight can be specific needs. 

determined from the mean average boil We'd like to remind you, too, that for almost a century we've built only 

ing point and the gravity. The 90 percent a : al ij cord 
— -late yment. Our products have a long, happy recor¢ 

point probably accounts for the presence blowers and related equiy ment pur F - £ PP! ma 

of tarry material in the feedstock that for outstanding, reliable, economical performance. Our vast reservoir 0 

goes rapidly to coke. Since these inspec- engineering experience is always at your service, to meet almost every 

tion properties are related to hydro- z : 

carbon type and molecular weicht the 


general method can be used with more 


Seales Geum te canieur entadadtal ROOTS-CONNERSVILLE BLOWER CORPORATION 
an empirical correlation. It is of special 
value when more extensive analyses of 
the feed are not justified 


equipment. So, we suggest that you check carefully the above factors 


industrial problem of moving gas or air. 





523 Crescent Avenue, Connersville, Indiana 


“More Satisfactory Correlation” 

In view { Greensfelders published 
data we would suggest that perhaps a 

re satisfactory correlation ROTARY 

could be obtained by the use of the 
characterization factor, molecular weight, 
90 percent point and bromine number 
The molecular weight can be determined 
in a routine manner in the laboratory 
By using the characterization factor and 
the molecular weight (instead of the 
average boiling point and API gravity) 
the coke factor is more directly related 
to the variables which determine coke 

We would like to offer a word of 
caution concerning the use of the coke 
factor—carbon on catalyst graphs. The 
general method presented by the authors 


| . Bite , 2 
can be developed by any investigator | 
for his own use from his own data. How- | 
ever the coke factor graphs given in the a 
article are valid only for the particular 


somewhat mi 


cracking equipment and catalyst used in Swe, we 
their experiments, Under different op- 


erating conditions or with other catalysts ONE OF THE DRESSER INDVUSTRAES 


the relationship between coke factor and 
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YOU CAN COUNT 
ON CONTINENTAL. 


af 


Quality EQUIPMENT 


DEPENDABLE Sete 


40 years of practical experience are behind Continental engineers 
and service specialists in every phase of the industry. You can count 


on their recommendations being sound and helpful 





CONTINENTAL 





SERVING THE OFt AND GAS INDUSTRY 


THE CONTINENTAL SUPPLY COMPANY, Genero! Offices: DALLAS, TEXAS 
Export Division: The Continental Supply Co., Inc., 30 Rockefeller Plazo, New York, N. Y 
The Continental Supply Company, 134-135 Salisbury House, London Wall, London E.C.2 England 
The Continental Supply Company, Limited, 216 Lancaster Building, Calgary, Alberta 


Representotives ARGENTINA . BOLIVIA ° BRATIL t . COLOMBIA . ECUADOR . PERU . TRINIDAD . uruGuay ° VENEIUELA 








Letters 





carbon will change drastically. Each re- 
finery should construct a nomograph for 
the coke factor and coke graphs which 
will apply for their particular case by 
using the method suggested by Duval 
and Holmes or the modifications sug- 
gested here rather than use data from 
other systems In this connection it 
should be noted that the effect of feed 
composition on “n,” the exponent of the 
Voorhies equation used in the paper, may 
be considerable. Tais effect should be 
incorporated in a more refined correla 
tion. 

References: Ind. Eng. Chem., 37, 514, 
983, 1038, 1168 (1945); 38, 1187 (1946); 
39, 1032 (1947); 41, 2573 (1949) 
PRENGLE, DUKLI AND CRUMP 

H. W. Prengle, ‘ A. E. Dukler 

P. O. Be 5 


Houston 17, 


Ed. Not Drs. Prengle and Dukler, 


together with Professor Crump have 
formed a brand-new consulting firm. See 
the news item on page 364. They cover 
both the chemical and petroleum engineer 
ing field yratulations, men and the 
best 


Authors’ Comment 
Dear Sir 
The variables chosen for determining 
carbon deposition on catalyst represents 
basic properties of oils and are simple to 
determine Properties suggested by 
Messrs. Prengle nd Dukler can be 
calculated from them or might be used 
as such if the oratory work required 
for their luat be justified 
In applying the ce factor to the 
individual crackn units the constants 
K, and n. as defined in tl article, must 
be evaluat 
DUVAI 
L. S. HOLMES 
Magnolia Petroleum Company, 
Beaumont, Texas 


Can You Help? 
Dear Sir 


Che faculty f mical Engineer 
ing School | iversity of Con 

pcion is fully t t importance 
of your Perroet REFINER as an ab 
solutely necessary magazine in our main 
library 

Since it has been impossible for us 
to get the back volumes of the Perrro- 
LeUM Reriner | wonder if you would 
ask your readers if they have such 
volumes and back copies and if they 


ll ¢} 
I 
I 


ce 


would s« e same to us 
We hope that our call may be heard 
and we thank you very much for this 
help 
W. DREIFUSS 
School of Chemical Engineering 
University of Concepcion 
Concepcion, Chile 
Ed Note: lf any of our readers have 
extra back copies please let Professor 
Dreifuss know. He ts interested nm single 
copies as well as bound volumes and broken 


lote 
sols 


Note 


Readers letters are used each month. Discus- 
sion of timely topics pertinent to the industry 
are invited. 


From Surabaya to Manacaibe... 


ETA te EES OE oy 


Se ie Sa oe 2 as wees 


AIR FOAM 
EQUIPMENT 


guards against 
fires like this 


More major oil fires have been put out with 
Pyrene Air Foam Equipment than with any 
other. Throughout the world—the Middle East, 
the Far East, Europe and South America— 
Pyrene* has long been the equipment for oil field 
and tank farm protection. Pyrene is available to 
you. Wherever you are—whatever your hazard 
—Pyrene is prepared to provide you with a 
built-in air foam system you can count on. For 
complete information, or the help of a Pyrene 
engineer, write us today. “TM. Ree. US. Pat. Of 


PYRENE MANUFACTURING COMPANY Sgrene 
682 Belmont Avenue, Newark 8, New Jersey — 
Affiliated with C-O-Two Fire Equipment Co. 
The Pyrene Company, Limited, England Pyrene Manufacturing Co. of Canada, Limited 


Engineering sales and service representatives: Stentz Equipment Co., P.O. Box 3367, Tulsa; 
also Dallas, Houston, Midland, Odessa @ Horn Fire Equipment Co., 4917 Sheilo, Los Angeles 
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Three pumps are in the “Cat Cracker” 
feed preparation section. They han- 
die gasoline with sp. gr. .742 at 100°F 
temperatures at differentia! pressures 
from 75 to 150 pei-—-yet each pump 
capacity is 137 gpm 


These seven “product pumps” di- 
rectly beneath the main “Cat Cracker” 
section handle het off at tempera- 
tures ranging from 400°F to 800°F. 
Pumps in the bank operate inde- 
pendently of each other and differ- 
ential pressures range from 75 to 210 
psi capacities trom 100 to 535 gpm. 





pea LAKES Refining Division of Petco Corpora- 
tion near Chicago, Illinois, has thirteen Type ES 
Centrifugal Process Pumps in three distinctly different 


process service applications—each of which presents dif- 
ferent operating conditions and calls for different com- 
binations of capacities, differential heads, specific gravi- 
ties, etc. The description by each picture tells the story. 
But what the engineers of this refinery discovered was 
this: In addition to the broad capacity range at high efh- 
ciency and the extra long service life provided in the 
Type ES pump design . . . only three sizes of bearing 
brackets, sleeves, packings, shafts and bearings are re- 
quired for servicing all 18 pump sizes in the line. 
This enables refineries to standardize on these pumps 
for most types of operations where capacity ranges are 
from 40 to 1800 gpm, with differential heads from 40 
to 1000 feet, with speeds ranging from 1750 to 4000 rpm 
and with horsepower ranges from 2 to 250. Extra savings 
result from the amazingly small inventory of mainte- 
O'llL WELL SUPPLY DIVISION snags magey pume eoquaee. 
UNITED STATES STEEL COMPANY 
Executive Offices—DALLAS, TEXAS Area Offices— CALGARY, CANADA FOR FULL INFORMATION . . . or quotations on Wilson- 
Export Office— CASPER, WYOMING COLUMBUS, 0. Snyder Process Pumps, contact “‘Oilwell’s’’ nearest refinery 


30 ROCKEFELLER PLAZA DALLAS, TEXAS HOUSTON, TEXAS = fi. o 
WEW YORK 20, W. Y. TULSA, OKLA... LOS ANGELES, CALIF. specialist at area office points shown at left. 
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THE YEAR 19382 is one of 
We Could Hardly those years for the Process 
Wait, Either Issue. It is a year the staff 
has chosen once again to give 
you a complete handbook to the important processes 
used in the industry. We suggest you waste no time 
in turning to the Foreword on page 97 to begin the 
most exciting tour through processing presented in the 
industry 
IN THIS PROCESS ISSUE you will 
find a most unusual feature. Here is an 
article 54 editorial on 
the No. 1 operation of the day 
ytic cracking. Again PETROLEUM REFINER leads the 
way in bringing you the only-one-of-its-kind coverage 


New and 
Different 


’ 


covering pages 


cata 


of this notable subject 

Chere is no doubt that the catalytic technique has 
refining and made the 
tech 


revolutionized the petroleum 
Like 


nological achievements, the field has grown and grown 


petrochemical industry other important 
and grown and become more and more complex. Every 
single man working for a refinery has some stake in 
cat cracking and therefore must know 
about cat cracking. With September Perroteum Ri 
FINER he will have all the pertinent information on 
cat cracking condensed into a well-written handbook 


he something 


It will serve as a valued reference to the refining in 
dustry for years to come. 


We 


justly 


are proud of Sittig’s article—obviously and 


It represents hundreds and hundreds of hours 
fulfills our major obligation to our 
that is 


of work and it 
subscribers editorial material 


presenting 
real contribution to their business. The study orga 
nizes and abstracts the literature on catalytic cracking 
Phe than 550 
have been cited. It is the most up-to-date coverage on 


broad more refe rences 


coverage 1S 


this important subject available anywhere 


Sittig aims his paper, and most successfully, at two 


Pi-ture ha Vie ; t ur t Union Oil Company 


The 


extreme types of readers. The newcomer will be able 
to cover the field of this most important operation in 
one paper and still the paper provides a panoramic 
view of the subject to the experienced worker in that 
field. 

Turn now to page 263—there’s a real treat in store 
for you 


WE'D LIKE to say “thanks.” 


Thanks for The editorial staff of the Petro 
REFINER more 


Your Big Help 20,000 the 


country to bring its readers this special process num 
That’s a lot of miles, and represents a lot of 


covered 


around 


LEUM 
than miles 
ber 
calls on process licensors and engineering-construc 
tion firms. But you'll agree when you finish reading 
this September issue, that this is the most authori 
tative . most complete review of refinery processes 
yet published 

Getting all this information together, digging up 
all the necessary data on processes would have been 
an impossible task had it not been for the fine as 
sistance and the PeTroLeEUM REFINER 
editorial staff received from each and every process 
and refinery 


cooperation 
licensor, engineering-construction firm 
man they contacted. We'd like to have the space to 
thank each of you personally for the part you played 
in making this Process Issue. But since we don’t have 
the 
your cooperation your 


We'd like to say “thanks!” 


space, we'd like to here and now acknowledge 


assistance 


IMPROVEMENT in the 
refined product stocks 
the of 
strike has 


Inventory Better, 


picture since end 
the refinery 


been slightly dimmed by improper location of in 


Location Bad 


ventories. The situation has become one of need 
for more supplies on the Gulf and East coasts, 


Oleum Refinery on San Francisco Bay. Photo courtesy 


' 
fornia s 


company s 


magazine “On Tour 
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| e Policy’? Again 


‘An ‘Insurance 


Effects 
red After Your 


Incur 


Leaves The 


Assume your gasoline leaves the refinery entirely 
free of copper. Yet, it sometimes ends up at the 
service station or in a Customer's car with traces of 
copper present. How can this be possible? 

A careful examination of the distribution system 
generally uncovers the answer. All of these systems 
contain valves, pumps and various fittings which 
may be potential sources of copper contamination. 

With consumer interest in gasoline quality run- 
ning high, at-the-pump quality can be an important 
competitive factor. And for less than $2 per 1,000 
barrels, you can be sure your gasoline is free 
from the effects of copper contamination . . . with 
Du Pont Metal Deactivator. 

Du Pont METAL DEBACTIVATOR is specially for- 
mulated to offset the harmful effects of copper in 
gasoline. And when copper is present—from any 
source—your desired stability can generally be ob- 
tained more economically with small amounts of 
Metal Deactivator than with antioxidants alone. 


of Copper Cont 


st The 


Gasoline 


Refinery 


In typical gasolines stored at 110°F., for example, 
the period required to reach a 10 milligram residue 
level was only 6-8 weeks when antioxidants alone 
were used. But with the further addition of 1 Ib. of 
Du Pont Metal Deactivator per 1,000 barrels, the 
stability period was increased to 28-34 weeks. 

To determine the effectiveness of Metal Deacti- 
vator combined with Du Pont antioxidants in your 
own stocks, storage tests—rather than accelerated 
tests—are recommended. The nearest Du Pont dis- 
trict laboratory will be glad to cooperate with you. 
You can obtain samples of our products for your 
own evaluation by contacting your Du Pont Petro- 
leum Chemicals Division representative, 


906. v5 par Ore 
Better Things for Better Living 
« « « through Chemistry 


Petroleum Chemicals 


E. |. DU PONT DE NEMOURS & COMPANY (INC.) 


Petroleum Chemicals Division © Wilmington 98, Delaware 


District ( 


Offices ( enaine Texas 





District 


Oklo T 
- Laboratories: l How 


Los Angeles, Calif 


IN CANADA snodian Industries Limited—Toronte, Ont 
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while heavy accumulations have occurred in the 
Mid-Continent region. 

One of the bright spots of the industry’s eco- 
nomic position since the strike’s end has been the 
buildup of distillate fuel oil stocks, Although, at 
the end of May they totaled 8 million barrels less 
than a year earlier, they had moved 6% million 
barrels ahead of last year’s levels by mid-August. 
In view of anticipated increased demand this win- 
ter, some further growth will be welcomed. 

However, these stocks are not very well located 
relative to demand points, Gulf and East Coast 
inventories are about equal to stocks of a year 
ago, while most of the increase has occurred in the 
Mid-Continent. Substantial additions to stocks are 
needed on the Gulf and East coasts, but Mid- 
Continent inventories should not be enlarged by 
a great amount. 

Resumption of steel mill operations, after settle- 
ment of the recent strike, had a substantial effect 
on heavy fuel oil supplies, as the mills account for 
about 10 percent of the overall demand for that 
fuel. Inventories at the end of July were 514 mil- 
lion barrels higher than they had been a year 
before, but by mid-August they had been nar- 
rowed to only 3% million more than at the same 
time in 1951. Then too, the threat of another coal 
strike has resulted in additional switching to re- 
sidual for fuel supply. 

High refining operations have caused gasoline 
stocks to continue to show improvement. In mid- 
\ugust they were 10% million barrels less than 
stocks had been a year earlier, but that was con- 
siderably better than the 15-million barrel deficit 
that was recorded a month before. 


THE QUESTION “What 


What Makes makes men work?” has troubled 
all echelons of management in- 


Men Work? 
creasingly in recent years. Inter- 


est was heightened by the powerful influence of 
necessity during World War II. During those 
hectic days of all-out production, the watchwords 
were “More production, regardless of cost!” 


Since the war, increased taxes have pinched 
profits to the extent that the heat is now on im- 
proving efficiency. Forward-looking refinery man- 
agements have more and more gone in for employe 


benefit programs. These are designed to keep 
employes happier by providing security against 
the normal pitfalls encountered in everyday living 
Here are some of the benefit programs that have 
been devised 

@ Pensions. These are among the first of the 
employe benefits. Increased social security benefits 
ire lessening the favorable effect of 


company 


spor sored 


pensions 
Plans. In 


match a specified percentage of employes’ savings, 


® Savings 


these plans, companies 
with some strings attached regarding the manner 
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in which the money can be withdrawn by the 
employes. In many cases, employes have come 
to resent the “strings” more than they appreciate 
the companies’ contribution to the savings plan. 

© Bonuses. Purportedly based on the compa- 
nies’ earnings. Unfortunately, employes often tend 
to accept bonuses as a part of the compensation 
cue them, rather than feel stimulated to greater 
efforts to improve the companies’ profit position. 

e Suggestion Box. Originally conceived as a 
means of spending a small amount of money to 
encourage employes to think about their jobs. 
The plans often backfire since management must 
serve as both judge and jury and employes may 
feel their ideas were not properly judged or 
rewarded. 

e Fringe Benefits. These include health and 
life insurance, free death benefits, recreational 
facilities, etc. They were designed to free em- 
ployes from routine worries and afford them 
security against the everyday hazards of living. 
Some management groups feel this has been ac- 
complished—too well. The employe feels that 
really the company is responsible for his well- 
being and that he is not. No matter what happens 
to him, the company will take care of him. This 
attitude discourages individualism and initiative. 

In some companies the sum of the above benefit 
programs may amount to as much as 25 percent 
of the total payroll. Are the companies getting 
their money’s worth in the form of greater pro- 
ductivity? Some executives think they are not. 

Well, then, what to do? How do you get more 
work out of your men? Here is one answer, from 
a veteran refinery maintenance superintendent 
with a most unusual and outstanding record in 
employe relations. 

He says, “God created in every man the desire 
to work, If management can satisfy that desire, no 
employe relations problem can exist. Here is the 
way I've done it for 25 years. I spend my entire 
day being certain that each and every one of my 
300 employes has something to do. For example, 
if the carpenter gang is caught up on their work, 
I don’t let them wait for another job. I put them 
to making cabinets for the coffee room, or build- 
ing bookcases for the office. I make it possible for 
every man that works for me to go home at night, 
kiss his wife, and say, ‘Honey, I put in a good 
day’s work today.’ I know he’s a satisfied worker. 
I know that the man who produces the most is 
the man who realizes he is making a contribution.” 

Do you think this superintendent has the answer? 
We don’t know but we’re going to find out! One of 
the leading authorities in the field, David Tver, in- 
dustrial relations director for Anderson-Prichard Oil 
Corporation, is now preparing an article for Petro 
LEUM ReFiner readers that should prove very en 


lightening to us all. It will appear in an early issue. 








24 ACRES 
yr 


... With TOP QUALITY 


DROP FORGED STEEL 


VALVES, FITTINGS 
and FLANGES 


Air View of 
Henry Vogt Machine Co. 


This 24 acre Vogt plant supplies the 
most comprehensive line of top quality 
drop forged steel piping materials 
anywhere available to industry. That’s 
why they’re the choice of leading 
refineries, power plants, chemical 
plants, etc., the world around! 


Flanged, Screwed and Socket Weld End 
Globe, Gate and Check Valves @ Ells, Tees 
and Crosses ® Couplings ® Bushings © 
Plugs * Unions © Flanges and Flange 
Unions ¢ Welding Heads 


HENRY VOGT MACHINE CO. LOUISVILLE 10, KY. 


Branch Offices: New York, Philadelphia, Chicago, Cleveland, 
St. Louis, Dallas, Charleston, W. Va. 
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ou still buy 
asoline at 
925 prices 


if you were to take a sentimental journey back into the mid-twenties 
by thumbing through a stack of old magazines, you'd find the page below 
in the Saturday Evening Post issue of July 4, 1925. Remember the square- 


topped cars of those days... 
boards, big wooden steering wheels and soft tops? 


Remember the prices? Things were a lot cheaper 
than they are now when almost everything you buy is 'way 
up in price...except gasoline. @ Actually, gasoline costs 
almost exactly the same today—aside from taxes—as it did 
when the beauty above was an exciting new automobile. 
q And it’s far better gasoline, too. Two gallons today do the 
work that required three in 1925. Q Few industries can match 


with their flat windshields, wide running 


this record. It was made possible by two things: intense 
competition among oil companies and a steadily increasing 
efficiency of production. 4 In the last five years alone, 
Standard has put more than $644,000,000 into facilities — 
and another $35,000,000 into technical service and research. 
This investment helps us make certain that gasoline con- 
tinues to be one of the best buys in your family budget. 


STANDARD OIL COMPANY OF CALIFORNIA plans ahead to serve you better 
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Coke-choked tubes come clean... 


lubrication permit the full fury of the developed 
power to pass on through to the cutter head. 


. when a Lagonda | 100 Series tube cleaner puts 
them through the third-degree. Glass-tough coke 
—the most hardened production thief that ever 
holed up in a still tube, clears out fast when the 
Lagonda riot squad goes into action. The vicious 
cutter head is heat-treated to absorb and deal 
out plenty of punishment — designed to smash 
through stubborn, flow-resisting desposits while 
going easy on tube walls. And it’s backed with 
all the power and authority of the Lagonda 1100 
Series motor. High-speed and heavy-duty, this 
motor has enough husky power to maintain 
speed under any coke conditions. Ball thrust 
bearings in both front and rear plus positive 









When it’s time to clean coke-choked still tubes, 
cal on the Lagonda 1100 Series—you'll cut down- 
time — be back on stream in no time. Your 
Lagonda field engineer will be happy to help, 
if you like. 









BULLETIN Y-29 is chock full of 
convincing facts on how to clear the 
most stubborn coke from still tubes. 
Mailed on request. 


ELLIOTT COMPANY 
LAGONDA DIVISION, SPRINGFIELD, OHIO 
Plants ot: JEANNETTE, PA. * RIDGWAY, PA 
AMPERE, N. J. * SPRINGFIELD, O. * NEWARK, N. J 
DISTRICT OFFICES IN PRINCIPAL CITIES 








Conservation and 
Motor Fuel - - - 
What's Ahead? 


An executive takes a philosoph- 
ical and statistical look at what is 
happening in the conservation 
of motor fuel 
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d States is 
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civilizations 
% digging their 
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forest for the 


ans re 
sub 
he nation ex 
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disappeared. Britain 
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abundance het al, but now that this 


abundant the British 


Empire has fallen upon evil days. The 
United 


burning u 
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l The « 


States has succeeded in finding 


and a considerable part of 


its petroleum nsequences are yet 
letern by events 


our use of petroleum as 
fuel is characterized by 
1) total motor 
quirements; 
2) proportion of the 
represent extravagance ; 
3) efficiency of manufacture of motor 


transportation re 


total that might 


fuel from petroleum 


4) efficiency of use of motor fuel 


Each of these factors will be touched 
upon 

The increasing rate of consumption of 
fuel is a but it 


no harm to look at it again. In 


motor familiar picture, 
will do 
Figure 1 civilian, commercial, and mili 
requirements are lumped together 
The 


three 


tary 
to avoid the anomaly of war years 
looks enough but 


curve innocent 
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Figure |. 
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decline im _ the 


1) the high rate 
2) the assumption of 
future; and 

3) the absence t any 


f World War II or 


apparent impact 
fuel consumptior 
This last point is interesting. The idea 


wars tend to accelerate the deplk 


on of natural resources is not borne 
obvious 
Maximum production of fuel is fixed by 


skilled 


reasing production 


mut by statistics. The 


plant investment and supply of 
labor 


wars merely 


Instead of ine 
} 


divert the use of produced 


ym civilian to military chan 


feel that 


materials fr 
nels. The 
opp sed to 


reasor we wars are 


conservation is that we sense 
the economic futility of military dissipa 
tion of What we 


fail to realize is that even peacetime ob 


resources sometimes 


jectives are ephemeral, and fuel is the 


most ephemeral thing of all 
War More Wasteful? 
World War II the 


verted from civilian use was largely 


During fuel di 
fuel 
consumed for convenience or pleasuré 
Who can say that pleasure is more con 
structive than the attainment of a mili 
tary objective? In either case the fuel is 
gone forever and we may have little or 
nothing to War gives a 


purposeful direction to the dissipation of 


show for it 


fuel. This is not intended to eulogize 


war but rather to refute the fallacious 
idea that 
peace. If anything it is less wasteful 


The rapid rise of motor fuel consump 


war is more wasteful than 


tion is a natural consequence of increas- 
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1960 1970 1980 


YEAR 
Total Consumption of Motor Fuel by U. S. 


ing population, improved distribution of 
income, economical mass production of 
and abundance of low 


motor vehicles, 


priced fuel. The assumption of decline is 
based upon the fact of inevitable deple 
No two tech 


to agree upon 


tion of cheap motor fuel 
likely 


the exact extrapolation of the consump 


nologists would be 


but all would agree upon its 
shape. At 


chronology of the 


tron curve 


essential some point in the 


future the rising 
curve will level off and then begin its 
decline 


Other forms of transportation have 


reached their peaks of utility and then 
rhe 


came an increasingly important tactor in 


suffered gradual eclipse horse be 


social and economic improvement until 
statistically 
United States had one-fifth of a 


Today we each have only three percent 


in 1916, each person in the 
horse 
of a horse. Incidentally, in 1950 for the 


first time the number of motor cars on 


farms exceeded the number of horses 

Electric 
increased until a plateau was reached of 
about 70 1912 
1922. From that time on the drop con 
tinued until, today, we have only about 
20 thousand. The 
ward 

The 


and passenger cars both reached a peak 


driven surface trolley cars 


thousand between and 


trend is still down 


number of railway freight cars 
in 1925—about a century after their use 
began 
has been partly offset by the 


The 25 percent drop since then 
use of 


larger cars, but the trend has been 


downward in spite of rapidly increasing 


population and increased freight and 
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YOU CAN 
STOP 


liquid 
carry-over 


in processing 


vessels 
WITH 


METEX 


MIST ELIMINATORS 


The unusually high efficiency with which these knitted wire mesh units 
remove the liquid entrainment that occurs in a wide variety of refining 
and processing operations has enabled engineers to: 


1, Improve product quality and elimi- 
nate reruns. 


in subse- 


2. Prevent contamination 
quent operations. 


3. Recover valuable products previ- 
ously lost. 


4, Operate existing equipment at 
higher capacities. 


5. Design new equipment with smaller 
dimensions. 


6. Achieve more economical process- 
ing of lower grade materials. 


7. Secure longer “on-stream” periods 
by removing corrosive liquids. 

8, Prevent air pollution by objection- 
able liquids. 


METEX Mist Eliminators can be used wherever the problem of liquid 
entrainment exists. By effecting complete removal of liquids, Mist Elim- 
inators contribute to more efficient and economical processing in such 


vessels as: 
VACUUM PIPE STILLS 
FRACTIONATING TOWERS 
KNOCK-OUT DRUMS 


EVAPORATORS 
ABSORBERS 
SCRUBBERS 


COMPRESSORS 
SEPARATORS 
STEAM DRUMS 


Get the full facts on METEX Mist Eliminators 


Write for bulletins giving detailed information — including limiting 
velocities, pressure drop, efficiencies, etc. 


ea 


“METAL TEXTILE CORPORATION 


KNITTERS OF WIRE MESH FOR MORE THAN A QUARTER CENTURY 
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633 EAST FIRST AVENUE 
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Pads of Knitted Wire Mesh 
Wipe Out Liquid Entrainment 


Pads of uniform density, made from 


layers of knitted wire 


mesh 


multiple 


have proved exceptionally effective m 


removing liquid entrainment from gases 
in a wide range of refining and 


I rocess 
ing operations 
} 


The pad is placed inside a vessel above 


the liquid level. Its construction provides 


a multiplicity of unaligned, asymmetrical 


openings with unusually large wire 


surface area. It is impossible for a gas 


to pass through the pad without con- 


tinually changing direction; yet the high 
free volume—97 to 985—minimizes re 


striction and pressure drop 


Method of Operation 

















When a gas is generated in or passes 
through a liquid (1), it carries with it, 
as it bursts from the liquid surface (2), 
a fine spray of droplets of entrained 
liquid. The 


by the 


se droplets are carried upward 
(3). 


through the pad, the 


rising gas stream 
As the gas passes 
on the extensive wire 


droplets impinge 


surface (125 square feet of area per cubic 


The 


surtace 


foot of pad volume) droplets 


coalesce n the wire to forn 
large drops of liquid which break away 


(4) trom i¢ vire mesh and fall back 
against the gas stream. The gas (5) 
] 


passes on, freed from liquid entrainment 


Availability 


[The pads 
METEX Mist 
by Metal 
First Avenue, R 
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passe! I n vements pet te Phe 


number « les of railroad right-ot-way 


was ; imum i 1915, and the 
! »perated 


r in 1930 


orse, the trolley car, and the 
railroad are being superseded by some- 
better. The passing of 


thing eventual 


vehicles with internal combustion en 
gines may be caused by the same thing 
but the “something better” is still to be 


devised 


Motor Fuel Peak 


Before the peak of consumption of 
motor fuel is reached a number of things 
will have happened. The peak of do- 
mestic petroleum production will have 
passed (19607), petro 
leum will have expanded as much as 
motor fuel 


importation of 


events will 
manufacture from 
coal will be on its way, motor cars may 


world permit 


oil-shale and from 
have shrunk to half their present size 
(or less), the cost of motor fuel will 
have at least tripled. There are reasons 
for extending the dotted line in the 
manner shown, but the important point, 
for present purposes, is not the position 
of the line, which must be based upon 
guesswork, but the finite character of 
the life-span of motor fuel consumption 
Your attention is called to the fact that 
Figure 1 relates to consumption rather 
ntmue to 


than demand. Demand will c« 


rise for a while after consumption has 
dropped—which is one of the reasons 
for the eventual sharp rise in motor fuel 
price. Another reason for price-rise will, 
of course, be the 


of liquid fuels from solids 


higher cost of manu 
facture 

How much less motor fuel could we 
effect 


This vague problem 


use without a seriously adverse 


upon our economy’: 


can be approached from several angles 


In many ways the British way-of-life is 
not too different from our own. In spite 
f present ec difficulties, the 
roads there are full of cars, trucks, and 


nomic 


busses. Traffic in England is about as 
congested as it is here. Per capita, the 
car population in Britain is only about 
16 percent of ours, but per mile of high 
way it is about the same 

In August, 1951 


the supply f cars to the 


a British writer ob 
served 
me market is not ge to increase 
there is the most phenomenal 

in the output of raw materials that 
known, 


the basic requirements for car manufac 


ountry has ever because 


ture are steel and coal, and everyone 
ws what has happened to these.” He 


otoring in Britain will 


One bie difference between England 


and the United States is that we have 


vastly greater distances to tie together 
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networks of ads for 
Another differ 


ence is that we still have plenty of steel 


passenger 


ars, busses, and trucks 


al. Is it conceivable that we could 


British 


and «¢ 
tolerate the non-military con 
sumption per Capita, whit h is now about 


During World War 


Il we managed to get along with ration 


14 percent of ours 


ing that cut our annual civilian and 
commercial per capita consumption from 
the prewar high of 4.72 barrels to about 
3.25. We felt rather 


restrictions although we were then con 


abused with such 
suming nearly four times as much ag 
the British consume ‘today. If we could 
be content with a figure half way be 
tween these two measures of necessity— 
a figure higher than that of any other 
country—we going back to 
1926 consumption and could save more 


would be 


than two-thirds of a billion barrels of 
motor fuel annually. This is nearly three 
times as much as the normal output of 
fields which we have 
beer worrying about 
per capita basis would be equal to our 
in 1946. Figure 2 
States consumption 


the Iranian oil 
The saving on a 


total 
shows the United 
In this case, military 


consumption 
per capita. con- 
sumption is not included 

Such speculation may be interesting 
but is it particularly useful? No one 
would want to deny for himself or for 
others the opportunity to move around 
a little faster than the law allows and 
as far as his time and money would 
know that this 
craving 
for mobility will be shortlived. Histori- 
cally we know that people have worried 


about the wrong things—have hotly de 


permit. And yet we 


wholesale satisfaction of our 


bated and fought for issues that seem 
relatively trivial when observed against 
the background of the future. The per- 
petuation of its own kind of culture has 
appealed to every society, but the steps 
taken for perpetuation have been ineffec- 
tive. Otherwise at least some forms of 
civilization would have maintained 
political, economic, or moral dominance 
This is not to say that too much worry 
ibout the right things is fruitful. Tempo 
rary recessions in the levels of civiliza 
tion have been followed by ever higher 
flood tides. Most of us have faith that 
the trend he wever gradual, is 1onexor 


ably upward 


The Motor Car Age 


Today we are gravely concerned about 


all sorts of problems that may some day 
appear as exasperatingly dull questions 
in history examinations. We are not 
generally concerned about the practical 
fundamentals of national survival, Our 
successors on this earth may read with 


moderate interest about this age of the 


motor car when almost everyone had a 


two-ton vehicle for his personal con 
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Figure 2. Annual Civilian Consumption of Motor 
Fuel per Capita in the United States. 


venience, when roads were cluttered 
bumper-to-bumper, and the utmost ef- 
forts of road builders were inadequate 
to keep pace with a growing demand 
for transportation, They may read with 
mild wonder about the incredible pa- 
caught in twentieth- 


Learned professors 


tience of those 
century traffic jams 
of history will explain to faintly amused 
students why the age of the motor car 
came to an end. Not an abrupt end, un 
less considered in the broad flight of 
time. The great Roman Empire required 
four hundred years for its demise. The 
motor car era, as we know it, is less 
than 50 years old, has not yet reached 
maturity, and has, perhaps, almost an- 
other 50 to go before it is superseded 
by—what? We can be sure of only one 
thing about events following the twen 
tieth-century motor car era. If we 
should have something less satisfactory 
for a while—say for a decade or a cen- 
tury—we shall eventually develop means 
of transportation as superior to the 
present motor car as the motor car is 
to the ox-cart. No technologist can have 
any doubt about that 

So much for rate of use and ex 
travagance in use. We turn now to 
efficiencies 

Several decades ago when demand for 
motor fuel was moderate and motors 
were rather indifferent to quality, the 
thermal efficiency of petroleum refining 
was around 97 percent. In other words 
the heat value of the combined products 
rt the 
heat value of crude petroleum, gas, and 
whatever else might be fed to the oper 


refinery was 97 percent of the 


ation. Petroleum refining then was 


largely simple distillation in which the 


yield and quality of motor fuel were 


determined merely by composition of 


crude. But then demand for motor fuel 


began to outstrip demand for other 
petroleum products. Cracking was intro 


duced to convert to motor fuel portions 
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PROBE INTO IT... 


measure « record « control YISEQSITY continuously ° 
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‘he |) a — | . FS - | 


ce edith 1 
pi tae al if 


RECORDER / 
CONTROLLER 


ELECTRONIC 
| |}cCOmPuTER 


TYPICAL PLANT INSTALLATION — 
Already serving production needs of leading manufacturers of petroleum products, | Ultro-Viscoson measures viscosity di ound 
resins, plastics, coatings, textiles, paper, soaps, paints, food, other products. | ""” ” Pipe lives Kettles, tonks, etc. if 











2. 


The ULTRA-VISCOSON gives unique competi- 
tive advantages to products where viscosity meas- 
urement and control are important factors. Provides 
continuous measurement without stopping for sam- 
pling. Provides recording and control while pro- 
duction is going on. Readily installed in pipe lines, 
kettles, tanks, etc., singly or in multi-probe systems. 
An inquiry about the applications in your own field 
will be given prompt attention. Special systems to 


meet specific requirements can be furnished. 


AUTOMATICALLY MEASURES 
VISCOSITY WITH ULTRASONICS 


No moving parts. Simple. Reliable. probe into it... with 


 Hermetically sealed probe. 


yon ret ULTRA-VISCOSON 


(special units available for higher 
pressures ) A product of the Rich-Roth Laboratories. 


Controls quality: Electrical output of THE ULTRA-VISCOSON CORPORATION 
computer actuates recording and 1240 Main Street, Hartford 3, Conn 
control systems. 
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® See Motor Fuel Conservation, Page 96 
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RIGHT SIZE...WRONG GASKET... 


A gasket may fit but still not give the proper seal. It may be too soft and crush 
under the applied load. It may be too Aard and resist the compression necessary 
for an effective seal, resulting in bolt fatigue. Two sealing problems—one calling 
for a gasket to support 3285 psi, the other for 13,500 psi—call for two Flexitallic 
Gaskets of different densities though the gasket dimensions may be the same... 
Each Flexitallic Gasket is engineered to meet specific conditions of thermal and 
physical shock, corrosion, vibration, weaving and unpredictable joint stresses. 
Spirally wound V-crimped plies of required metal with alternating plies of 
proper filler results in a resilient gasket having characteristics of a calibrated 
spring. Flexitallic Gaskets are at highest efficiency when bolted up cold at a 
pre-determined load, For all pressure /temperature ranges from vacuum to 4000 
Ibs., from extreme sub-zero to 2000° F. For all standard joint assemblies. In 
four thicknesses for special requirements: .125", .175", .250", .285". With Teflon 
filler for corrosive chemical conditions. Write us your requirements... Flexitallic 
Gasket Company, Eighth and Bailey Streets, Camden 2, New Jersey. 
Represensgsivés in principal cities. Consult your Classified Telephone Directory. 
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as A SPIRAL-WOUND GASKETS 
FO" PIPE FLANGES, PRESSURE VESSELS AND PROCESS EQUIPMENT 


a Not all spiral-wound gaskets are Flexitallic. Look for the name FLEXITALLIC stamped into the met- 
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News Notes On Refinery and 
Other Plant Construction 


Petroleum Refiner’s quarterly "Box Score” tabulation 


of projects appears next in the Octcber issue 


Financial Arrangements Made 
For Concern to Produce A-ltem 


arrangements have been 
made recently for a $7 million new in- 
dustry at Texas City. The new concern 
will be called the Texas City Chemicals, 
Inc., and will make dicalcium phos- 
phate, mineral supplement to animal 
feeds and a soil replenishing agent 

The First National Bank of Dallas has 
transferred $6.9 million to the company 
About $3 million will come from sale 
of stock by Glore, Forgan & Company, 
about $1 million will be put up by offi- 
cers and directors of the firm, and a fur 
ther $3 million loan will be handled by 
the First National Bank of Dallas and 
the City National Bank of Houston 

High priorities for the equipment of 
the plant, which is due to be completed 
early next summer, were allotted to the 
firm because it will extract certain classi 
fied material from its products and sell 
it to the Atomic Energy Commission 


PAD Seeks Data 
On Refining Capacities 
The Petr 


Defense has 
vey existing 
tes to get 
capacities 
The survey was in tiated because of 
the belief that existing information is in- 
adequate t urate supply fore- 
vering all products 


Financial 


Administration for 
announced that it will sur- 
and planned refining facili 
up-to-date rmation on 


eum 


pport ac 
casts « petroleum 
Present facilities for crude distillation, 
cracking, reforming and manufacture of 
alkylate as well as facilities planned for 
construction through 1954 will be 
covered 
Informatic 
and reforming 
yields and recoveries of alkylate feed 
stock will be sought on the simple 


t to all U. S 


n on operation of craciiing 


facilities in 1951 and on 


questionnaires to be set 


refineries 


Oriental Refining Sold; 
Expansion And Dock Planned 


a 1,000-barrel-a-day 
Christi, Texas, has 
and is now operating 
Corpus Christi Re- 


al Refinery, 
Corpus 


Orient 
refinery it 
changed owne 
under the name of 
fining Company 

The plant was purchased by 

f three men: Henry F. Schreiber, 
O'Neill and Clyde Aylesworth 

Plans have been made for eventually 
enlarging the plant considerably and the 
building of a barge loading dock. The 
refinery is aproximately 1500 feet from 


rship 


a group 
John 


water 


Carter Oil Company to Build 
Two New Units in Billings 


The Carter Oil Company has awarded 
a turnkey contract to Chemical Plants 
Division Blaw-Knox Company for the 
design, procurement and construction of 
a catalytic polymerization unit and a 
waste heat boiler auxiliary to the present 
catalytic cracking facilities. These units 
will be installed at the Carter refinery in 
Billings, Montana 

The polymerization unit is to be a 
high pressure shell and tube type re- 
actor unit employing solid phosphoric 
acid catalyst. Feed to the unit will be 
3,700,000 standard cubic feet per day of 
cracking plant gas. Product will be 600 
barrels a day of 100-plus octane polymer 
which will be used for blending premium 
grade motor fuels. This unit is sched- 
uled to be on stream early in 1953 

The waste heat boiler installation will 
recover heat from the catalytic cracking 
unit flue gases and will increase the 
plant steam generating capacity by 22,000 
pounds per hour. Construction will begin 
in September. The work on this contract 
is being handled by the Western Head- 
quarters of Chemical Plants Division, 
with offices located at Tulsa, Oklahoma 


Kerr-McGee Plans Construction 
Of Gasoline Plant in Texas 


Kerr-McGee Oil Industries, Inc. has 
announced plans for construction of an 
$850,000 natural gasoline plant in the 
Texas Panhandle. Work will begin about 
October 1 and it is expected operations 
will begin early in 1953 

The plant will have processing capac 
ity of 55 million cubic feet of gas daily 
and an estimated yield of 50,000 gallons 
of liquid hydrocarbons daily 

Located on a 10-acre site about a mile 
east of Etter and 10 miles from Dumas, 
on the Etter-Sunray highway, the plant 
will be completely new with latest fea 
tures for processing the relatively dry 
gas contemplate 1 in this area. Dresser 
Engineering Company of Tulsa has the 
construction contract, 


Shell Oil Plans To Double 
Vancouver Plant Capacity 


Shell Oil Company of Canada will ex- 
pand its Shellburn refinery at Vancouver, 
B. C., to double capacity of 15,000 bar- 
rels a day at a cost of $10 million. Con- 
struction will begin this fall, with com- 
pletion scheduled in late 1953 

The expanded refinery will provide 
aviation fuel, motor gasoline, Diesel and 
heating oils, bunker fuel, asphalt and 
other products for British Columbia 
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PLANT _ PLANS STUDIED—R. L. Minckler, 

of G i Petroleum Corporation, 
helps ~ J. G. Davidson, president of Carbide 
and Carbon Chemicals Company, gets ac- 
quainted with Torrance, Calif., newly chosen 
site for the latter company's polyethylene and 
ethylene glycol plant. General Petroleum sold 
Carbide and Carbon Chemicals a 140-acre site 
adjacent to its Torrance refinery upon which 
the $36 million plant will be erected. The new 
plant will also use some of the refinery's by- 
products as its raw materials under a 20-year 

contract signed by the two companies. 





Anglo-lranian Considers 
$112 Million Aden Refinery 


Anglo-Iranian Oil Company may 
build a refinery of 100,000 barrels a day 
capacity at the port of Aden on the Red 
Sea. The refinery would cost between 
$112 million and $140 million 

Executives of the company are now 
at Aden for discussion of the project 
with representatives of the Aden gov- 
ernment. Aden is on the direct route 
from AIOC’s Persian Gulf sources of 
supply to the African and Red Sea 
markets 

The refinery would take about two 
years to build and would supply refined 
products to markets in the Red Sea 
and East and South Africa 


American Cyanamid Plans 
Petroleum Chemical Plant 


4 $50 million petroleum 
plant will be constructed by the Amer- 
ican Cyanamid Company about ten 
miles north of New Orleans. The com- 
pany plans to manufacture a wide vari 
ety of new products there. Initial pro 
duction items will include ammonia 
acetylene, hydrocyanic acid and deriva- 
tives of these products such as acryloni- 
trile and ammonium sulphate 


chemical 


Esso Renews Option 
May Build Refinery 


Esso Standard Oil Company, ten per 
cent-owned subsidiary of Standard Oil 
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CRACKER ALMOST COMPLETED—Shown above is the 10,000-barrel-a-day fluid catalytic cracker 

being constructed in Liandarcy, Wales, by National Oil Refineries, Ltd., which is more than 85 

percent complete. The Liandarcy cracker is one of three similar units in the British Isles being 
constructed under the supervision of Kellogg International Corporation 


Company (N.J.), has renewed options 
on 800 acres in Norfolk County, Va., 
on which it may build a refinery. Origi 
nal options were obtained in May and 
since then the company has been mak- 
ing a study of all aspects concerned 
with the location of a refinery in the 
Hampton Roads area. The original op- 
tion provided for two renewal periods, 
and it is understood the current renewal 
is tor 90 days 


Sunray Oil Signs Contract 
With Government For Alkylate 


Sunray Oil Corporat signed a 
the Armed Forces Petr 
eum Purchasing Agency to supply alky 
for blending into 115-145 grade avia 


n } 
ion is 


ntract wit! 


a 


te 
thon eas ne 
rt 


e company is currently rehabili 
HF alkylation plant at Dur 
for the primary purpose of 

ilkylates for the govern 
is rated to produce ap 

1500 barrels a day of light 


$2 million moderniza 


} 
proximately 
alkylate when the 


mpleted 


“ram 1s < 


Starts New Distillation Plant 


Shell Oil Con started we 
$5,600,000 distillation plant at 


Hol 


pany has 

a new 
rnis Oil Refinery at Rotterdam, 
ipany expects the new plant to 
ti present 5,750,000 
to 9,000,000 tons 


n from the 


tons yearly 


New Monsanto Plant 
Monsanto Chemical C« 
started constri on of its 
plant near Avon, Calif 
The new plant will be Monsanto's 
largest single installation on the West 
It is scheduled to be in operation 


1954 


mpany has 
new phenol 


Coast 


} j 
Vv eCa;©ry 


To Build Alkylation Unit 


Globe Oil & Refining Company has 
signed a contract with Armed 
Petroleum Purchasing Agency to build 
and operate a 1500-barrel-a-day alkyla 
tion unit at Lemont, Ill 


Services 
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AIOC Associates Reveal 
Unit Types at Dunkirk Refinery 


Capacities and types of facilities at its 
40,000-barrel-a-day Dunkirk refinery has 
been revealed in the annual report for 
1951 of Societe Generale des Huiles de 
Petrole BP, Anglo-Iranian’s French 
associates 

Two atmospheric topping units with 
joint distilling capacity of 48,000 barrels 
a day, a 11,000-barrel-a-day vacuum 
unit, a 6800-barrel-a-day thermal re- 
former, a 2800-barrel-a-day Furfural ex 
2200-barrel-a-day pro 
more than 
s with total capacity of 
tained in the 


traction unit, a 
pane deasphalting plant and 
300 storage tank 
about 
plant 

Product 


3150 barrels are cor 


output 
will include 


when perating at 
full capacity about 9600 
barrels a day of 6300 barrels 
a day of gas oil, 17,000 barrels a day of 
fuel oil, 1500 barrels a day of bitumen, 
1000 barrels a day of lubricating 
and 1300 barrels a day of LP-gases. The 
refinery is presently operating at about 
37,000 barrels a da 


gasoline 


oils 


Propane Deasphalting Unit 


Planned By Humble At Baytown 
Humble Oil & 
planning to construct a pr 
asphalting unit to prepare 
cracking k fr 


Refining Company is 
pane de 
catalytic 
feed stock from heavy fuel oil 
at its Baytown, Texas, refinery The 
company anticipates 18 to 24 n 
completion, Contracts have 1 

$5 million proposed project 


nths for 
t yet been 


let on the 


Reef Fields, Skelly Begin 
New Natural Gasoline Plant 


Reef Fields Gasoline Corporation and 
Skelly Oil Company have become own 
ers of a new natural gasoline plant 
going up in northeastern Howard 
County, Texas 

Reef Fields Gasoline will operate the 
plant, processing 35 MMcef of gas 
and extracting about 200,000 gal 
natural gasoline, propane and 


about 
a day 
lons of 
butane 

rhe plant will be on Ske 


Metro 1 
iy S&S tease 


ompany Publication 
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Gulf To Spend $200 Million 
On Expansion And Improvement 


Gulf Oil and its consolidated subsidi- 
aries anticipate expenditure of more than 
$200 million in 1952 on expansion and 
improvement programs. The interim re- 
port mailed to Gulf shareholders reveals 
capital expenditures during first half of 
vear were $101,826,000, an increase of 
$32 million over the same period in 1951 

Gulf says that the need for continued 
expansion by the oil industry is illus 
trated by the fact that domestic demand 
for petroleum is now 43 percent greater 
than in 1946 and 73 percent higher than 
in 1941 


Phillips Starts Operating 
Second Sulfur Plant in Texas 


Phillips Chemical Company recently 
began operation of its second Sulfur 
Plant in West Texas. This plant, located 
adjacent to Phillips Petroleum Com- 
pany’s Crane Gasoline Plant in the Per 
Basin oil fields in Crane County, 
Texas, is designed to extract 100,000 
pounds of sulfur per day from natural 
gas. Production has already exceeded 
the design capacity by over 10 percent 
Sulfur from the plant will not be solidi- 
fied but will be trucked in its molten 
state to a railroad spur 38 miles away, 
will be loaded into tank cars 
for delivery to its ultimate destination 

Production from a similar plant lo- 
cated near Goldsmith, Texas, began in 
February, 1952. The plants produce ad 
ditional sulfur, which at present 1s in 
critically short supply, from a waste prod 
uct of natural gas 


Consolidated And Humble Oil 
Ready To Build Sulfuric Unit 


Industries is 


mian 


where it 


Consolidated Chemical 
completing arrangements with Humble 
construction of an acid unit to 

acid from the spent acid 
refinery 
spending 


produce sulfur 
of Humble’s Baytown, Texas, 

The tentative plan calls for 
$6 million on a plant which would pro 

600 short tons of 
basis) per day. The 
onstream by 


approximately 
(100 percent 
is scheduled to go 
1953 


duce 
acid 
plant 
the end of 

CCI is similar, $3.5 
Baton 


Esso 


building a 
plant at 
adjoming the refinery of 
This is expected onstream 
1952 


now 
million 500-ton-a-day 
Rouge, 
Standard Oil 
by the 


Acid Plant To Be Erected 
By Bunker Hill & Sullivan 


Bunker Hill & Sullivan has decided to 
erect a 300-ton-a-day sulfuric plant at its 
Kellogg, Idaho, and to revamp 
its present roasting plant. Leonard Con 


end of 


smelter 


struction has been awarded the contract 

The unit is scheduled to be completed 
by late 1953, but full acid production 
vould not be realized before early 1954 


Procon Awarded Contract 
To Build New Shell Unit 


he contract for the construction of 
a 16,000-barrel-per-day Platforming unit 
for Shell Oil Company at its Wood 
River, LIL, refinery has been awarded 
to Procon Inc., of Chicago. The new 
mit is being designed expressly for the 
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BROWN & ROOT’S VERSATILITY 
CAN SAVE YOU DOLLARS AND DAYS 


Almost two decades of diversified 
experience in heavy industry construction 
and engineering has developed Brown 
& Root specialists in every field. Their 
combined experience can be translated into 
faster, more economical completion of your 


propose d project. 


BROWT & ROOT, Inc. Cngineets -Conitructes 


BO x 5. 


Repeat awards of contracts to 
Brown & Root by the biggest firm names in 
industry is your assurance that a Brown-Bilt 
job is well done! 

If you contemplate new construc- 
tion or expansion of your present plant, a 
call from you will put Brown & Root 


planning experts at your disposal. 


H O U S$ TOO N Xx AS 


CABLE ADDRESS — BROWNBILT 


BROWN-BILT 
Associate Companies:— 


BROWN ENGINEERING CORP. © 


BROWN & ROOT MARINE OPERATORS INC, 


Petroleum Refine l 31. 








CARDON PLANT OPENED—Above shows view of the lubricating oi! plant of the Shell ref nery 
in Cardon, state of Falcon, Venezuela, which was dedicated late in June. It is the latest add.tion 
to Shell's expanding refinery there, has a capacity of 100,000 tons of various grades of lubricating 
oils and is the largest installation of its kind in Latin America. Included in the plant are the 
following: a propane deasphalting unit, o furfural extracting unit, an M.E.K. dewaxing unit and 
@ clay contact unit. The intake will consist of Venezuelan reduced crude o Is, both of the mixed 
base (paraffinic) and the naphthenic (non-paraffinic) type. Capacity of the Cardon refinery is 
being progressively expanded over the next year from 5 to 8'2 million tons of crude oil yearly. 


tane 


unit 


fuel 
begin 


motor 
will 


high-oc 
ot the 


production of 
Construction 
immediately 


Italian Refinery To Open 
The Italian Fiat Company and Cali 
fornia-Texas Oil Company will inaugu- 
rate at the end of September or begin 
ber a 13,000-barrel-a-day 


“ 
» Marti di 


ur rredcat 
Italy 
ry will be 


be 


Oil, Steel Firms Get Bulk 
Of $81 Million DPA Write-Ofts 


In the period ending mid-August, 
steel and oil companies received the 
bulk of the fast tax amortization allow- 
ances granted by the government 

During that period, the 
duction Administration han 
120 certificates of ne 
fast tax amorti 
$81,066,833 wort! 


facilities 


Defense Pro 
ded out over 
permitting 
ation on more than 
of new and expanded 


essity 


lefense 





Construction 





received by a single company went to 
Paragon Refining Corporation of New- 
ark, N. J. Paragon's project, estimated 
to cost $25.8 million, will include alkyla- 
tion facilities, an Ethyl plant and stor- 
age facilities. Write-off percentages ap- 
proved were: 15 percent, 40 percent, 65 
percent and 90 percent on $930,000, 
$7,417,000, $14,299,744 and $3,119,765 
respectively 
Proven 
Florence 


Oil & Company, 

Ariz., received the second 
amount of tast amortization 

\ authorized it to write off 15 per- 
cent to 90 percent of different parts of 
$17,339,800 over a five-year period in- 
stead of the 20- or 25-year period nor- 
mally allowed for depreciation of pro- 
duction facilities by the government 
The oil company plans to expand its 
petroleum refining facilities 

Third largest fast write-off went to 
The Texas Company at El Paso, Texas, 
which was authorized to write-off, for 
tax purposes, 15 percent to 65 percent 
of various portions of $14,495,000 

The accompanying list is chiefly com- 
prised of those projects for which ap 
proval was granted July 3 through 
August 6 


Refining 


rgest 


R.S. Aries & Associates 
Plan French Expansion 


Dr. Robert S. Aries, president of R 
Ar es & New York, chem 
ical eng economists, has an 
nounced a venture on the 
part of organization and Establisse- 
Barbet of Paris, France, in all 


Associates, 
and 
cooperative 


ineers 


his 


ments 


Largest fast tax write-off allowances fields of activity of the two companies, 


Fast Tax Write-Off Certificates Approved by DPA, July 3 Through August 6 


Amount 
Amortization, Percent 
Certified Allowed 


mo ion Percent 
COMPANY and LOCATION Certihed \llowed 


Refining Corpe m, Newark, NJ 


Type of Facility COMPANY and LOCATION Type of Facility 








Parago’ Oil refinery facilities 93), 1 Phillips Petroleum Company, Midland Co., Natural gasoline 
Petroleum refinery 
Petrojeum refining 


Gasoline 


wporation, Port Arthur, Tex 
Corporation, Beaumont, Tex 
Houdry Process (ort Paulsboro, N.J.| Hydroforming hor Gasoline Corporation, Acadia Parish 


Gascline 


La 
Midiand Gasoline Company, Conroe, Tex 


Petret 
California | 
Amboy, NJ 
American Bitumuls & Asphalt Company, Petroleum refining 
Baltimore, Md 5 H 
Davison Chemical Corporatior Petroleum cracking 5 


te Corpora 


umble Oil & Refining Company, Baytown, | Gasoline 
incinnati, O ex 
J. M. Huber Corporation, Hutchinson Co Natural gasoline 
Martin Service t < ‘ . i we 5 Tex 
Seaboard Oil Company, Park Co., Wyo 
The Texas Company, Charles Parish, La 


Sulphur 
Gasoline 
Shallow Water Ref Garden 
City, Ka 
Magnolia Petroleum Company, Beaumont, Gasoline 


Shallow Water Re Garden | Gasoline ' 
City, r The Texas Company, El Paso, Tex Gasoline 
ps Petroleur Kansas ( 


Petroleum products 


els Gas Product Gasoline 
Honolulu Oil ¢ 
Warren Petrol 
Okla. 
Phillips Petroleum Company, Sweeny, Tex 
Warren Petroleum Company, McLean, Tex 


Natural gasoline 
Natural gasoline 


wporation, Hockley Co., Tex 
Natural gasoline um Corporation, Antioch, 
Petroleum refining 
Borger, Tex Petroleum products Natural gasoline 
Tex Petroleum products 
Gasoline 


Sweer 


y, Brazoria ( Phillips Petrol Butanes 


Tex 


am Company, Brazoria Co., 


Natural gasoline 


Phillips Petroleum Company, Phillips, Tex Aviation alkylate 


Proven Oil & Refining Company, Florence, Petroleum refining 


30,000 Ariz 


Gasoline 


Ph s Chemical Come ° nes (¢ Sul 
Phillips 
Phillips 


hur 240,000 
Ammonium s 


releum ; lidland, Natural gasoline 


830,000 


hemical phate MeNutt Oi] & Refining Company, Inc., Petroleum refining 950,000 
— ¥. M 


Brickiand, N 
Salt Lake Refining Company, Davis Co., 
bh 


Utal 


Petroleum refining 496,000 


204,000 





* This figure t t a later date upon determination of cost of facilities. 
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Catalytic Cracking Unit 
To Be Built By Standard 
enit - El Senande t fi : f | 


heavy fuel oil into a ation gasolir 
’ ’ ( 


Ohio Awards Houdry Contract 
For Catalytic Reforming Unit 
| " tracts recent 





rded 
y awarae i 


Phan gee » tra iT 
Process Cor 
Robinson, Ill Fractionation Section of Canadian Oil's Platforming Unit. Towers are, from left to right 


gas scrubber, regenerator, rerun, debutanizer and feed stripper 


YANADIAN Qn) ¢ 
At ri ! t 


atior 


$3 Million Gas Pool Plant 
To Be Built by Runnels Gas 


Fluor Corporation Awarded 
American Liberty Contract 
Ame a Libert 9 


Anwel 


Construction Bequn By Union 
On Vacuum Distillation Unit 


i i is 


Possible Refinery Site 
Bought by Standard Oil 


700) acres t 


Union Oil Company Starts ate y as 
Catalytic Cracking Plant action 














BE SURE of good results on any fluid mixing job 


SPECIFY 


“Lightain Mixers 


ba 


| 
| 


a 


PORTABLE SIDE ENTERING TOP ENTERING 
Ye to 3 HP 1 to 25 HP V4 to 500 HP 


It’s easy to avoid all risk when you buy a mixer. Just specify 
LIGHTNIN Mixers 
Every LicntN1In Mixer is guaranteed two ways: 
1. guaranteed against mechanical failure 


2. guaranteed to do the job right 


That’s why you’re doubly protected—doubly sure—when you 
choose LicHtNtIn Mixers. Many Licutnins have been in refinery 
service 20 years and more! 

Call your LicutNin Mixer representative today. Or write us for 
information and engineering help on any fluid mixing problem 


Sg SB Se Se eee eS eee eee ees Sey 


MIXING EQUIPMENT Co., Inc. 


164 Mt. Read Blvd., Rochester 11, N. Y. 
in Canada: William & J. G. Greey, Ltd., Toronte 


Please send me the literature checked: 
} B-104 Side Entering C) B-106 Condensed Catalog 
Mixers showing complete line 
] B-103 Top Entering C) 8-102 Top Entering M'x- 
Mixers (propeller type) ers (turbine and paddle 
C) B-75 Portable Mixers type) 
(electric and air driven) [) DH-50 Laboratory Mixers 


Nome 

Title 

Company 

Address 

Zone State 





Motor Fuel Conservation 
*® CONTINUED FROM PAGE &7 


produce from oil shale the equivalent 
of 100 million barrels of crude 
per 
of around $2 billion. The capital cost for 
genation would be at 
three tim ‘ 4 \ high 
pay tor 
The 


while n 1 . of 


petroteum 


annum Ww ‘ » the mvestment 
coal-hydr least 
price to 
metimes made that 
numbers is 


than offset by 


octan 
wasteful more 


greater efficiency of motor fuel in auto 


motive use Tvis has been shown with 


convincing rity by « mparisons be 


tween eng requiring high and low 


sucl 


ke pt mn 


ane number ae appraising 


mild be 


limited to 
permissible 
oO rigidly to 
1 relationship that is 
unnecessary 


ave been 
whicl 


es in 


f fuel savings shown 
pression engines has 
wor a substan 

better cool 


| many other 


ings are throwt 
ements of aut 
ati 


mower 


nly barrels 


present level 


can never be regained, and octane-in- 


spired losses will continue and increase 
until the 
finally 


present automotive engine ts 


abandoned 


So far we have been talking about 


the thermal efficiency of manufacture 


Che other factor is thermal efficiency of 


the automotive vehicle in 


heat to 


converting 
The energy 
tem efficiency (product of all applicable 
efficiencies) of 
that of 


locomotive 


useful power sys- 


the automobile is lower 
the 


which at 


than now obsolete steam 


its optimum oper 
ating rate was wont to spew 44 percent 
of the coal unburned out of the stack. In 
part, poor thermal performance is an 
inevitable consequence of our insistence 
upon big heavy cars with soft tires and 


overpowerful engines 


“Small” Cars Now Large 


During the past few years tradition 


“small” cars have been 


We all like 


necessary they 


ally getting 


larger bie cars, but how 


California, which 


fuel 


are 


uses more motor than any other 


state, is beginning to show a slight pref 


erence for smaller (imported) cars. The 


preterence is inspired by style rather 


than conservation, but, nevertheless, this 


aging trend—particularly for 


} 


is suffering trom smo¢ 


the peroxidation of hydro 


carbons from the exhaust 


automotive 


a given number of miles, small cars 


material than 
nsume less 
iall engines 
Vv octane 
eflicient 
be noticed 


tive traft« 


specializ 
la gely because 


Here 


pment 


same 
which wi 


miles per 


give fuel 


speed 


American s] 
because of traffic and speed 


limits. European cars give better fuel 


consumption largely because they are 


small. They are small because the 


rank-and-file of purchasers cannot 
afford 


Small cars give better mileage not only 


Cat 


to buy or operate large cars 


because less weight is being carried 
around but because it happens that small 
engines have a better relationship of 
compression ratio to octane than large 
ones 

Everyone knows that typical car-miles 
per gallon in the United States are well 
below 20 in actual use. Improvements in 
engine efficiency made from time to time 
offset by 


horsepower, 


are usually increased weight, 


higher softer tires, and 


more operating gadgets. If we could be 


content with smaller cars of simpler 


design we could get along nicely with 
half 


fuel without reducing our mileage 


motor 
This, 


per 


our present consumption ot 


combined with mileage reduction 
capita represented by a point half way 
tritish consumption and U. $ 


World War II 


our national gasoline requirement to less 


between 


rationing of would cut 


than a sixth of what it is now 


The conjecture is quite academic, for 


no one here wants a smaller car with 


less brilliant performance, less speed, 


less comfort, less 


Phe 


speculation lies in 


less acceleration, 
significance 


the 


handling eas« et 


of the apparent 
margins of 


future As 


demonstration of great 


motoring capacity for the 


fuel gradually becomes more ex 


motor 


pensive abundant, and motor 


cars be« MOF \ per px und, 
we r 1 motoring 
miles per barrel 

We shal 1 the same 
Engl 


“performance means very little 


miles per 


f mot 

position as and where it ts 
that 
indeed to the average (motor car) buyer 
Acceleration, high-speed cruising ability 
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Outstanding Ability... 


J. F. Pritchard & Co. is staffed by a group of thoroughly trained 
and experienced engineers, all with intensive knowledge of various 
processing industries and the specific unit operations involved in 
each. Our wealth of technical “know-how” and experience gained 
from numerous operating plants which we have designed, engi- 
neered and constructed during the past quarter of a century is 
your assurance of our outstanding ability to serve the industry. 


Outstanding Performance... 


Pritchard-built plants are outstanding for their low cost, oper- 
ating efficiency and production to the exacting quality standards 
set by the customer. Superiority of product... maximum plant 
efficiency ... ease of operation... longer periods of continuous pro- 
duction with freedom from maintenance troubles . . . these are the 
things for which Pritchard-built plants are known in industry today. 


Outstanding Services... 


Pritchard services are flexible. If you desire complete “turnkey” 
service which includes everything from Analysis of Requirements to 
final Operating Tests, Pritchard offers its Single Responsibility Con- 
tract. Any part of Pritchard's outstanding service is, of course, avail- 
able separately. For those who desire to supplement the work of 

their own permanent engineering staffs and relieve them of the 
extra work load of new plant design, engineering, pro- 
curement or construction, Pritchard stands ready to 

assist as the project may require. 








Whether you are planning a 


complete new plant, or merely 





Td te ane) IK 
Reulicdienieaadormeens > additions and modifications, 


ENGINEERS . CONSTRUCTORS . MANUFACTURERS Pritchard is eminently qualified ’ 


. 281-908 Grond Ave.—Kansas City 6, Mo... 
| Dept. | _Ave.—Kansas City 6 1 6, Mo. | pee to handle all elements of your 


project effectively and economically. 





We invite your specific inquiry. 











PROCESS SECTION 


Foreword 


HE 1952 Process Issue marks another banner edition in this annual compilation of 
refining, natural gasoline and petrochemical processes. Beginning with the first 
edition in 1932, the Refiner staff has chosen certain years to present a complete 
Handbook of the most important processes used in the industry. During the intervening 


a 


ears, the Process Issue has been devoted to only the most important developments in 
processing. The 1952 edition represents the most complete Handbook of processing in the 
ndustry. Replacing our last Handbook edition in 1949, this edition brings every process 
up-to-date and introduces the very latest processes, some of which have never before been 
published 

What is the refining picture today? Capital expenditures for 1952 will probably double 
» $302,950,000 figure for 1951; and crude runs to stills promise to top the 6,494,000 barrels 
rverage for 1951 by 170,000 barrels. Process-wise, these figures point to a high level 

y in the construction of new process units 
he most significant development in this picture is the continued increased 
line, both aviation and motor. An extremely important additional influence 


still the “talk of the town 
lytic cracking processes announced within the last three years utilize either the 
st bed or fluid type. This same technique has carried over into some of the 
1g processes. Pointing up the importance of this technique, we have 
sue the most complete discussion of this subject up to now, “Catalytic 
Review” on page 263. Certainly no refiner—be he executive 
or operator—will want to overlook the opportunity to study this 
treatment of refining’s most important process. Although no fundamentally 
> cracking processes have appeared this year, have been significant 
wat 


the new Model IV of SOD’s Fluid Catalytic 


l to existing processes 
king Process on page 104 


yutomobile manufacturers goir © higher compression ratios in engine design 


ng t 
industry has plans for a positive increase in gasoline octane number. The 


in the gasoline quality step-up is catalytic reforming. Together with the 
r¢ > nounced within the last three years, we are unveiling in this issue the 
latest reforming process—Hyperforming on page 122 
leling the development of catalytic cracking are the processes devoted to the 
f cracking feed stocks. The HF Extraction Process, announced for the first 
ound on page 188 
ukkylation and catalytic polymerization processes rank high on the list of new 
init j constructed or reinstated, though there has been no fundamental change in 
their process schemes. The most significant development has been the improved design 
1 ; of the California Polymerization Process found on page 156 
Electric treating methods, which have become quite common for desalting oil, have now 
been applied to fuel oil and distillate stocks as described in the Electric Desaponification 
Process and Electric Distillate Treating Process on page 222 
Percentage-wise, the greatest strides in 1952 are in the field of aromatics recovery. Since 
t is possible to produce these aromatics by catalytic reforming of naphthas, many new 
installations of catalytic reforming have made provision for the separation and purification 
>f aromatics by extraction or adsorption techniques. A complete treatment of these processes 
begins on page 238 
As a building block of petrochemicals, ethylene still occupies the most prominent role 
Refiners have concentrated on two types of production—recovery from off-gases and 
cracking of ethane and propane. You will find examples of each of these processes in 
this issue 
The Refiner staff and its readers are indebted to the licensors, engineering-contractors 


yet 


le. 


and refinery personnel who contributed the material to make this Handbook the 
outstanding guide to processing available anywhere 


Editorial Director 
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YORKMESH DEMISTERS IMPROVE | 
VACUUM TOWER PERFORMANCE | 


better gas-oil quality results 
in improved catalytic cracker operation 
Easily installed in 


existing or new 





equipment 


Because Yorkmesh Demisters permit 
higher vapor velocities, many vacuun 
towers are now operating at rates con 
siderably in excess of design capacity 
At the same time the quality of the gas 
il is substantially improved due to lowe 
] 


carbon content and decreased meta 
contamination 

Lower carbon content means lowe 

ad on the catalyst regenerator—mak 
ng it possible for the catalytic cracking 
init to process the higher rates of gas-oil 
from the vacuum unit 

Decreased metals content prolongs 
catalyst activity resulting in better prod 
uct distribution 


Similar quality improvements are ob 





tained in vacuum towers producing lube 
distillates, with considerable reduction 
in subsequent processing costs 

Yorkmesh Demisters consist of spe 
cially fabricated wire mesh of 98% free 
volume mounted on lightweight support 
grids 

This high free volume accounts for 
the extremely low pressure drop. And 
the extensive surface area gives high 
mist separation efficiency 

Available in any size or shape and 
all usual materials of construction, in 
cluding 18-8 stainless steel for those 
applications where this material is re 


Pulling the Yorkmesh Demister sections into position inside a tower. quired 


OTHER YORKMESH DEMISTER APPLICATIONS 


steam separators, evaporators, dehydrator your particular application. Send your 
wers inquiry to the company directly or contact 
Otto H. York engineers will recom your local representative. Your inquiry 
er proper Yorkmesh Demister for will receive our prompt attentior 


send for free cataiog| OTTO H. YORK CO., INC. 


describing Yorkmesh Demisters 71 GLENWOOD PL., EAST ORANGE, N. J. 
PHONE, ORange 4-2000 


California Representative Gulf Coast Representative 
Jacobs Engineering ( Jacobs Engineering Company The Rainey Company 

417 South Hill Street 600 16th Street 4219 Yoakum Blvd. (P. O. Box 61 
California (TEmplebar Houston 6, Texas (LYnchburg 85 





























California Representative 


Angeles 13, California (MAd 
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Absorption 

Arosorb 

Atlantic Catalytic Reforming 
Autofining 


Butadiene 
Butane Vapor Phase Isomerization 


California Polymerization 

Catalytic Alkylation 

Catalytic Dehydrogenation 

Catalytic Polymerization (Kellogg) 
Catalytic Polymerization (UOP) 
Chemical Desalting (Tretolite) 
Chemical Desalting (Visco) 

Cobalt Molybdate Desulfurization 
Combination Cracking 

Condensate Fractionation 

Continuous Contact Coking 
Continuous Contact Filtration 
Copper Sweeting 

Crude Distillation for Maximum Cracking Feed 
Crude Distillation for Maximum Lubes 
Cycloversion 


Dehydrogenation 

Delayed Coking (F-W) 
Delayed Coking (Kellogg) 
Doctor Treating 

Duo-Sol 


Electric Desalting 

Electric Desaponification 

Electric Distillate Treating 

Electrolytic Caustic Regeneration 

Ethylene Manufacture by Cracking 
Ethylene Production 

Extractive Distillation for Aromatics Recovery 


Fluid Catalytic Cracking (SOD) 
Fluid Catalytic Cracking (UOP) 
Fluid Hydroforming 

Furfural Extraction of Gas Oils 
Furfural Refining 


Gas Fractionation 

Girbotol 

Glycol-Amine Gas Treating 
Gray Catalytic Desulfurization 
Gray Clay Treating 
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HF Alkylation (Phillips) 
HF Alkylation (UOP) 
HF Extraction 
Houdriflow 
Houdriforming 
Hydrocol 

Hydroforming 
Hydrogenation 
Hyperforming 
Hypersorption 


Isomate 
Isomerization 


Liquid Phase Isomerization 


Mercapso! Treating 
Modified SO, Extraction for Aromatics Recovery 


Nitrobenzene Extraction 


Orthoflow 


P. and But Isomerization 
Percolation Filtration 

Phenol Extraction 

Phosphate Desulfurization 
Platforming 

Phenol Extraction 

Propane Deasphalting 

Propane Dewaxing 





Socony Airlift TCC 
SO, Extraction 
Solvent Dewaxing 
Sulfur Recovery 


Tannin-Solutizer 

Thermal Cracking 

Thermal Reforming 

Thermofor Catalytic Reforming 


Udex Extraction 
Unisol Mercaptan Extraction 


Wax Fractionation 


Wax Manufacturing 








Exploscon-proog 
custom Buitt RR. S PANELS 
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nave « (yokaged Backgroun 


Russell & Stoll custom built panels utilize standard R & S equipment as “packaged” com- 

I f e ; 
ponents wherever possible. Note how well this better, faster, more economical construction 
method has been employed on the oil pipe line plant panel illustrated. 


R&S thereby by-passes all the uncertainties, delays and expense of “special design” equip- 
ment. R&S panels are factory built, sealed and tested, offering simplified construction 
and pre-engineered performance 

No panel can be better than any of its component parts. And every R&S panel has 
benefits that stem from selection and use of precision-made units from the complete R &S 
explosion-proof line. R&S circuit breakers, switches, pilot lights, push button stations 
and other control devices have standout advantages such as removable front covers, abun- 
dant wiring space and conduit epenings — in addition to individual features that meet all 
standards, plus ’ 


WRITE FOR CATALOG NO. H47.50. Rs 
/ 
a 


RUSSELL & STOLL COMPANY, INC. - 125 BARCLAY STREET, NEW YORK 7, N.Y 


RUSSELL & STOLL 


PRECISION.8B 
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AMERICAN DEVELOPMENT CORPORATION 
Electrolytic Caustic Regeneration 


ANGLO-IRANIAN OIL COMPANY, LTD 
Autofining 


ATLANTIC REFINING COMPANY 


Atlantic ——— Reforming 
Nitrobenzene Extraction 


ATTAPULGUS CLAY COMPANY 
Percolation Filtration 


CALIFORNIA RESEARCH CORPORATION 
California Polymerization 


FILTROL CORPORATION 


Continuous Contact Filtration 


THE FLUOR CORPORATION. LTD. 
Glycol-Amine Gas Treating 


FOSTER WHEELER CORPORATION 
Crude Distill for Maxi Lupes 
Delayed Coking 





THE GIRDLER CORPORATION 


Girbotol 
Sulfur Recovery 


HOUDRY PROCESS CORPORATION 
Dehydrogenation 
Houdriflow 
Houdriforming 


THE M. W. KELLOGG 
Catalytic Alkylation 
Catalytic Polymerization 
Delayed Coking 
Fluid Hydroforming 
Hydroforming 
Orthoflow 
Phenol Extraction 
Propane Deasphalting 
Propane Dewaxing 


THE LUMMUS COMPANY 
Combination Crackin: 
Continuous Contact Coking 
Doctor Treating 
Ethylene Manufacture by Cracking 
MILWHITE COMPANY. INC. 


Duo-Sol 


PETROLITE CORPORATION. LTD 


Electric Desalting 
Electric Desaponification 
Electric Distillate Treating 


PHILLIPS PETROLEUM COMPANY 


Copper Sweetening 
nee ae 
Alkylation 


THE PURE OIL COMPANY 
Mercapso! Treating 
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SHELL DEVELOPMENT COMPANY 
Butane Vapor Phase Isomerization 
Extractive Distillation for Aromatics Recovery 
Liquid Phase Isomerization 
ware & | eer 
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Tannin-Solutizer 


SOCONY-VACUUM OIL COMPANY. INC. 


Secony Airlift TCC 
Thermofor Catalytic Reforming 


STANDARD OIL DEVELOPMENT COMPANY 
Butadiene 
Fluid Catalytic Cracking 
Hydrogenation 


STANDARD OIL COMPANY (INDIANA) 
HF Extraction 
Isomate 
Pentane and Butane Isomerization 


STONE & WEBSTER ENGINEERING CORPORATION— 
BADGER PROCESS DIVISION 
Crude Distillati for Maxi Cracking Feed 
Ethylene Production 
Modified SO, Extraction for Aromatics Recovery 
SO, Extraction 





SUN OIL COMPANY 
Rrosorb 


TEXACO DEVELOPMENT CORPORATION 
Furfural Extraction of Gas Oils 
Furfural Refining 
Gray Catalytic Desulfurization 
Gray Clay Treating 
Hydrocol 
Solvent Dewaxing 
Wax Fractionation 
Wax Manufacturing 


TRETOLITE COMPANY 
Chemical Desalting 


UNION OIL COMPANY OF CALIFORNIA 
Cobalt Molybdate Desulfurization 
Hyperforming 
Hypersorption 


UNIVERSAL OIL PRODUCTS COMPANY 
Catalytic Dehydrogenation 
Catalytic Polymerization 
Fluid Catalytic Cracking 
HF Alkylation 
Isomerization 
Platforming 
Thermal Cracking 
Thermal Reforming 
Udex Extraction 


Unisol Mercaptan Extraction 


VISCO PRODUCTS COMPANY, INC. 
Chemica] Desalting 
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ANACOND 


Arsenical Admi 


oar? eb] 


a practical solution to tube dezincification 





What causes dezincification? 


Metallurgical research indicates a number of conditions causing 


dezincification of condenser and heat exchanger tubes 


LAYER TYPE dezincification tends to be the result of a critical degree 
of acidity of the cooling water 


PLUG TYPE dezincification is more apt to occur where the cooling water 
is neutral or alkaline 


LOW WATER VELOCITY may accelerate dezincification by failing to wash 
away copper salt solutions, thereby permitting redeposition of copper 


HIGH COOLING WATER TEMPERATURES hasten over-all corrosion reactions and 
seem to favor the electrochemical process causing redeposition of copper 


LOW OXYGEN CONTENT of cooling water is also considered a factor in 


accelerating the redeposition of copper 


Arsenic as an Inhibitor For Technical Counsel 


Laboratory studies and field installations The files of Anaconda’s Technical Depart 
have clearly indicated the effectiveness of ment and the experience of its engineers 
small quantities of arsenic in Admiralty cover the case histories of condenser and 
and other copper alloys as an inhibitor to heat exchanger tubes operating under the 
dezincification. The inhibiting action ol widest variety of conditions. These are 
arsenic, as well as of other inhibitors, is freely available to you to help you select 
not well understood. One theory holds the right alloy for your installation. The 
that the inhibitor covers anodic areas to American Brass ( ompany Waterburv 20 
prevent initial selective corrosion; another Connecticut. In Canada: Anaconda Amer 
states that it forms a film of an electro ican Brass Ltd., New Toronto, Ontario 
potential equal to that of the copper to 

prevent the copper rece positing 


for efficient heat transfer ANACON pA HEAT EXCHANGER TUBES 
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CATALYTIC CRACKING AND REFORMING 


Fluid Catalytic Cracking (SOD) 
Fluid Catalytic Cracking (UOP) 
Houdriflow 

Secony Airlift TCC 

Orthoflow 

Hydroforming 

Atlantic Catalytic Reforming 
Cycloversion 

Fluid Hydroforming 
Hyperforming 

Platforming 

Houdriforming 


Thermofor Catalytic Reforming 


THERMAL CONVERSION 


Cembination Cracking 
Thermal Cracking 

Thermal Reforming 
Continuous Contact Coking 
Delayed Coking (F-W) 
Delayed Coking (Kellogg) 


LIGHT HYDROCARBON RECOVERY 
Absorption 
Condensate Fractionation 


Gas Fractionation 


GAS CONVERSION 
California Polymerization 
Catalytic Polymerization (Kellogg) 
Catalytic Polymerization (UOP) 
Catalytic Alkylation 
HF Alkylation (Phillips) 
HF Alkylation (UOP) 
Butane Vapor Phase Isomerization 
Liquid Phase Isomerization 
Pentane and Butane Isomerization 
Isomate 
Isomerization 
Catalytic Dehydrogenation 


Hydrogenation 


OIL DISTILLATION 
i Lubes 
Cracking Feed 
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SOLVENT REFINING 
Duo-Sol 
Furfural Extraction of Gas Oils 
Furfural Refining 
HF Extraction 
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Phenol Extraction 
Propane Deasphalting 
Propane Dewaxing 
SO, Extraction 
Solvent Dewaxing 
Wax Fractionation 


Wax Manufacturing 


Copper Sweetening 

Doctor Treating 

Mercapsol Treating 

Tannin Solutizer 

Unisol Mercaptan Extraction 
Chemical Desalting (Tretolite) 
Chemical Desalting (Visco) 
Electric Desalting 

Electric Distillate Treating 
Electric Desaponification 
Electrolytic Caustic Regeneration 
Cobalt Molybdate Desulfurization 
Autofining 

Gray Catalytic Desulfurization 
Phosphate Desulfurization 

Gray Clay Treating 

Girbotol 

Glycol Amine Gas Treating 
Continuous Contact Filtration 
Percolation Filtration 
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Ethylene Production 

Hypersorption 
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Sulfur Recovery 
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CATALYTIC CRACKING & REFORMING PROCESSES 


Fluid Catalytic Cracking 


STANDARD OIL DEVELOPMENT COMPANY 





APPLICATION: The Fluid Catalytic Cracking proc 
ess has come into existence primarily because of its abil 
ity to produce greater yields of gasoline of a high octane 
number than the thermal cracking process, which it has 
largely displaced 

CHARGE: Feed stocks range in commercial operation 
from naphtha cuts to heavy gas oils and deasphalted 
residuums 

PRODUCT: High yields of motor gasoline are ob 
tained, with clear octane numbers of 81-83 ASTM and 
92-99 CFR. By-products, such as isobutane and light ole 
fins for alkylation, polymerization. LPG or for synthetic 
rubber ingredients are recovered 

DESCRIPTION: In the process finely divided cata- 
lyst is suspended in gas or vapor so that it flows through 
characteristics resembling a 


the equipment with flow 


liquid Thus, it circulates continuously between reaction 
und regeneration zones. The heat from the regenerator 
is transferred to the reactor, thereby replacing the need 
for cooling surfaces in the regenerator and greatly re 
ducing the preheat requirement for the feed 

Ihe drawing is illustrative of a modern catalytic crack 
ing unit. Gas oil is injec ted into the hot regenerated cata 
lyst line just before it enters the reactor. The catalyst 
rate is regulated to maintain the required temperature of 
reaction. Having entered the reactor, the catalyst begins 
to settle, forming a dense bed, which resembles a violently 
boiling liquid with a rather clearly defined level. Vapors 
leave the reactor through cyclone separators which re- 
turn most of the entrained catalyst to the bed. Cracked 
products are then separated in conventional fractionation 
and absorption equipment 

In the reactor, the catalyst accumulates a carbonaceous 
deposit in the form of coke. After stripping. to remove 
any retained hydrocarbons, this spent catalyst is trans 
ferred to the regenerator by the injection of a stream of 


air into the transfer line below the regenerator. The major 


portion of the air is supplied to the regenerator directly 
to burn the coke from the catalyst. The heat of combus 
tion is absorbed by the regenerated catalyst, which in its 
turn supplies it to the feed stock to effect vaporization 
Regenerated catalyst is supplied to the reactor through 
the other transfer line under its own pressure head 

Since the first fluid catalytic cracking unit was installed 
10 years ago, the process has been continuously sim- 
plified and improved. The Model IV unit, which is shown 
in the accompanying drawing, incorporates the most re- 
cent engineering modifications designed by Standard Oil 
Development Company. A new and unique patented cata- 
lyst circulation system and other changes have made sharp 
reductions in the overall size and height of the catalytic 
cracking unit. with a resulting lowering of investment 
and maintenance costs. A Model IV unit is 70 percent as 
high as its immediate predecessor. Reductions in the 
order of 20 percent in investment cost and corresponding 
lowering of steel requirements result. 

Recycle operations have been found attractive in many 
cases. The flexibility of the process has been demonstrated 
through uninterrupted runs of three years, and by general 
high service factor levels. High catalyst recovery has 
been established in commercial plants, based on a circula- 
tion rate corresponding to a loss averaging about 0.25 
pounds per barrel of feed 

COMMERCIAL INSTALLATIONS: Fluid catalytic 
cracking units now operating throughout the world repre- 
sent an operating capacity of more than 1.700.000 bar 
rels per stream day, or about 65 percent of the total 
catalytic cracking capacity. A unit having a capacity of 
over 60,000 barrels per stream day is not now uncommon 
On the other hand fluid catalytic cracking units as small 
as 2500-barrels-per-day capacity have proved to be eco 
nomical. In the case of the new Model IV unit. units now 
operating or under construction represent an operating 


capacity of more than 280.000 barrels per stream day 


The flow diagram for each process appears on the page opposite its text 
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Fluid Catalytic Cracking 


UNIVERSAL OIL PRODUCTS COMPANY 








APPLICATION: The process can be operated to pro- 
duce either aviation gasoline, high grade motor gasoline, 
or raw materials for the production of chemicals and syn- 


thetic rubber. 


CHARGE: Kerosine, light or heavy gas oils, and some 
types of reduced crude can be successfully charged; the 
unit being extremely flexible as to type. Stocks derived 
from high sulfur, sour crudes are also handled with good 
results, 

DESCRIPTION: The flow through the unit is as fol- 
lows: The oil feed is charged as a liquid at the base of 
the reactor riser; hot catalyst from the regenerator enters 
the riser at the point of oil injection, supplies the process 
heat requirements and is transported upward by the 
vaporized oil into the reactor. 

Spent catalyst is continuously withdrawn from the 
upper part of the reactor dense phase to hold the level 
in the reactor and passes downward through the stripping 
section into the regenerator. 

Regenerated catalyst flows from the lower section of the 
regenerator into the reactor riser at a rate controlled to 
maintain a constant reactor temperature. The regenerator 
flue gas is vented to the atmosphere through internally 
mounted cyclone separators which recover entrained 
catalyst and return it to the regenerator dense phase. 

The reaction products pass into the fractionator vapor 
line through an internally mounted cyclone separator 
which recovers entrained catalyst and returns it to the re- 
actor dense phase. The vapors enter a fractionating column 
where column bottoms, side-cut streams, gasoline and 
gas are prepared in the customary manner. 

Experience has shown that the catalyst makeup rate 
for replacement of losses and maintenance of activity 
in a number of commercial units is as low as 0.2 to 0.3 
pounds of catalyst per barrel of fresh charge stock. 


Principal modifications in the new improved unit as 
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compared to the earlier design are: 


1) In the small size units the reactor and regenerator 
have been combind in a single tower which is erected 
as a self-supported column. The heavy structure required 
in the earlier units has been eliminated. 

2) The large regenerator riser has been eliminated and 
the regenerator standpipe has been considerably short- 
ened. There has been a general reduction and simplifica- 
tion of small piping. 

3) The stripper has been modified to reduce entrained 
hydrocarbons in the catalyst passing into the regenerator 

4) The air supplied for combustion passes through 
the regenerator countercurrent to the catalyst. This permits 
multistage stripping and more complete utilization of 
oxygen. 

YIELDS: Typical yields from a UOP Fluid Catalytic 
Cracking unit when cracking a 31° API Mid-Continent 
gas oil, over silica-alumina catalyst, in once-through and 
recycle operation, are as follows: 


OPERATION Once-through| Recycle 





Conversion eanee 75 
Yields, (Volume Percent): 

Debutanized 400 EP Gasoline 

Cycle Stock 

Butylenes 

Butanes 

Propylene 

Propane . . 

C2 and Lighter Gas. Weight Percent 
Octanes 10 Lb. RVP Gasoline: 

Motor Method (F-2) Clear ‘i 


+: 

Research Method (F-1) Clear 
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Yields with Polymerization (Vol. 
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Total 10 Lb. RVP Gasoline 


COMMERCIAL INSTALLATIONS: A total of 20 
UOP designed units have been placed in operation since 
1947 and 14 additional units are now under construction. 
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APPLICATION: The Houdriflow catalytic cracking 
process is applicable to the processing of all petroleum 
distillate fractions for the production of high octane motor 
and aviation fuels. 


CHARGE: A wide variety of petroleum distillate 
stocks can be catalytically cracked including the very 
heaviest vacuum gas oils, light gas oils and selected heavy 
naphthas, either singly or mixed. If desired, straight-run 
and cracked gasolines may be processed along with gas 
oil cracking for sulfur removal and quality improvement. 


PRODUCTS: Motor gasolines from catalytic cracking 
have F-1 octane values in the range of 88-94 F-1 clear and 
95-99 F-1 + 3ce TEL depending upon the temperature level, 
the type of charging stock and catalyst: In addition to 
gasoline, the C, and C, light products are rich in unsatu- 
rated content and may be further processed for the pro- 
duction of alkylate, polymer gasoline or used in the petro- 
chemical industry. A large percentage of the catalytic gas 
oil is light in boiling range and suitable for blending to 
No. 2 fuel. In many cases a portion of the catalytic gas 
oils can be blended into diesel fuels. Due to its low vis- 
cosity the small quantity of heavy catalytic gas oil pro- 
duced is readily utilized as residual fuel cutter stock. 


DESCRIPTION: Charging stocks, either vapor or 
liquid or mixtures of the two, flow through a specially 
designed nozzle into the reactor. After cracking, the vapors 
are separated from the catalyst in a disengager and flow 
to the synthetic crude tower. The catalyst is next purged 
with low pressure steam in a short purge section to remove 
residual oil remaining on the catalyst. The vaporized resid- 
ual oil joins the main stream of cracked vapors and flows 
to the fractionating column. 

Regenerated catalyst flows by gravity from the lift 
disengager through the top seal leg, reactor, purge sec- 
tion, intermediate seal section, kiln and transfer line 
to bottom of lift. Steam flows through the top seal leg 
counter-current to the catalyst as an inert sealing medium 
to prevent the escape of hydrocarbon vapors via this route. 

Approximately 75 percent of the catalyst entering the 
reactor flows down through a center pipe in this head and 
is admitted to the cracking zone through an annular orifice 
which surrounds the hydrocarbon feed nozzle. 

The portion of the catalyst that does not flow through 
the center annulus enters the cracking zone through a circle 
of pipes located near the periphery of the vessel. These 
pipes serve to maintain the top of the catalyst bed at the 
desired level, which in turn sets the space velocity. 

From the reactor the catalyst flows through the purge 
section, intermediate seal section, and enters the kiln 
where the coke deposit is removed by combustion with 
counter-current flow of air. Excess heat of regeneration 
is extracted from the catalyst and is recovered, in the form 
of steam, by means of transverse cooling coils. 

After flowing through the kiln the catalyst is collected 
by means of an arrangement of concentric cones into a 
single line through which it flows to the lift engager. A 
mixture of flue gas and steam from the thermocompressor 
lifts the catalyst to the top of the unit, thereby completing 
the catalyst flow cycle. 

In order to remove objectionally small catalyst particles 
from the system, about 5 percent of the circulating catalyst 
is withdrawn continuously from the bottom of the lift 
separator and passed through the elutriator where a coun- 
ter-current stream of flue gas strips the catalyst of fines 
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Air is supplied to the kiln from a centrifugal blower 
which discharges at about 4.0 psig pressure. The air 
stream divides and enters the kiln at the bottom of each 
of the two burning zones. An air heater is provided 
for start-up, and as a means of control during operation 
if desirable. 

Some of the flue gas from the lower zone is compressed 
in the jets by high-pressure steam (100 psig) to a pres- 
sure of about 6 psig to serve as the catalyst lifting 
medium. Another part of the lower zone gas is used for 
elutriation and the remainder, together with flue gas from 
the top zone, is discharged directly to the stack through 
a back pressure control valve. 


OPERATING CONDITIONS: The major process 
variables are temperature, catalyst/oil ratio, and space 
velocity. Regulation of these variables, along with the 
extent of internal recycling, makes the cracking process 
extremely flexible with respect to product distribution and 
quality required. Normal operating conditions fal! in the 
range of 850-925° F. temperature, 5-10 pressure, 1.5-4 
w/hr/w space velocity and 3-7 w/w catalyst /oil ratio. 


YIELDS: Typical yields are summarized below from 


four commercial installations. 


Slat 
Lake 





10,165 
Cat. Cycle Oil, BPSD J 
Internal Recycle BPSD 2,520 


Total Reactor Charge, BPSD . 12,685 
YIELDS (Fresh Charge Basis): 
Dry Gas, Weight Percent § § i 6.1 
Cs Fraction, Volume Percent 
Ca-C4 Fraction, Volume Percent 
(4 Fraction, Volume Percent “49 
Gasoline, Volume Percent 2 $2.1 454 
Light Cycle Oil, Volume Percent 20.3 
Heavy Cycle Oil, Volume Percent ’ 2.0 | 
Coke, Weight Percent } § | 28 
Conversion, Volume Percent iy . 59.7 
Liquid Recovery, Volume Percent 7 . 100.6 
Cs+ Gasoline: 
F-1 Clear Octane 
Cc 
Gravity, °API 


End Point 


* Total Cycle Oll 


COMMERCIAL INSTALLATIONS: The first com- 
mercial Houdriflow installation went on stream in the 
spring of 1950 at the Sun Oil Company, Toledo refinery. 
Presently there are a total of 10 Houdriflow units in op- 
eration, as follows: 


Aggregate 
No. of | Design Cap 
COMPANY Location Units BPSD 





Toleda, Ohio 30,000 
Drumnight, Oklahoma 6,750 
Salt Lake City, Utah 13,000 
Sunray, Texas 11,000 
Perth Amboy, N.J 25,000 
Blue Island, Illinois 5,000 


Sun Oil Company 

Tide Water Associated Oil Company 
Salt Lake City Refining Company 
Shamrock Oil & Gas Corporation 
California Refining Company 

Great Lakes Refining Company 


In addition, five additional units are being engineered and con 
structed in the United States and abroad: Standard Oj] Company 
of Texas; Texas City Refining Company Sun Oi! Company, Sarnia 
Ontario; Gewerkschaft Erdol-Raffinerie Emsiand, Lingen, Germany 

Albatros Helge Pour te Raffinage de Petrole, Antwerp, Belgium 
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Socony Airlift TCC 


SOCONY-VACUUM OIL COMPANY, INC. 








APPLICATION; Socony Airlift TCC Units are used 
to process various fractions of crude oil to 1) produce 
high quality gasoline, 2) increase the yield of distillate 
fuel fractions, and 3) reduce the yield of residual fuels. 


CHARGE: The charge stocks are obtained from all 
types of crudes, and consist of virgin or previously proc- 
essed petroleum fractions varying from the heaviest gas 
oil fractions to full boiling range deasphalted crude. 


PRODUCTS: The major product is usually consid- 
ered to be gasoline, used as a high quality component 
of the refinery motor gasoline production. Other usual 
products include fuel gas, charge stocks for alkylation 
and catalytic polymerization, LPG, butane for gasoline 
pressuring, number two fuel oil base stock, cutter stock for 
heavy fuel, and (depending on the process scheme) high 
pressure steam for refinery use. Special products include 
high quality base stocks for the production of aviation 
gasoline, special solvents, tractor fuels, etc. One notable 
characteristic of TCC products is their stability, requiring 
only a minimum treating and inhibiting for salable fin- 
ished products. 


DESCRIPTION: The Socony Airlift TCC unit is a 
simplification of the original TCC process introduced com- 
mercially ten years ago. Investments have been reduced 
while operating ease and flexibility have been increased 
by superimposing the reactor over the simplified kiln, 
and replacing the bucket elevators with a catalyst airlift. 
Referring to the accompanying flow diagram of the usual 
processing arrangement, the charge is first heat exchanged 
against fractionator streams, combined with recycle (if 
any), heated and flashed in a tar separator. The overhead 
vapors flow to the reactor, and the bottoms are fed to a 
small vacuum jug for further recovery of very heavy gas 
oil as liquid feed, which is introduced in the top of the 
reactor. The asphaltic bottoms may be used in residual 
fuel, coked, or visbroken. Alternate types of feed prepara- 
tion systems may be employed, such as visbreaking, cok- 
ing, propane deasphalting and the like. 

In the catalytic section, regenerated catalyst flows by 
gravity slowly down the seal leg from the surge hopper 
to the reactor. Sealing steam or flue gas flows counter- 
currently upwards, thereby permitting the pressure to in- 
crease from atmospheric in the surge hopper to 7 to 15 
psig in the reactor. In the reactor catalyst flows slowly 
by gravity through a reaction bed of uniform depth, past 
vapor collecting grids, through a purge zone, and out of 
the reactor. The purged spent catalyst from the bottom 
of the reactor flows slowly by gravity into the top of the 
kiln, and then through the kiln where it first contacts 
flue gas of low oxygen content in the upper (countercur- 
rent flow) section. As the catalyst passes downward, in the 
kiln, its temperature is raised by the combustion of the 
coke, and then reduced by the incoming cold air. In the 
lower section of the kiln, the air and catalyst flow con- 
currently downward, with the temperature again increas- 
ing until the maximum temperature is attained just above 
the cooling coils. These coils remove excess heat of coke 
combustion by generating steam, and are controlled to 
cool the catalyst to the desired temperature for return to 
the cracking reaction. The regenerated catalyst flows 
slowly downward by gravity from the bottom of the kiln 
into the lift pot, where it is picked up by low-pressure air 
(introduced at about 2 psig) and lifted to the surge 
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hopper at the top of the unit. The catalyst is separated 
from the lift air in the surge hopper, and flows slowly 
by gravity down the seal leg to complete the cycle. 

The effluent vapors from the reactor flow to conven- 
tional fractionating and gas recovery systems to separate 
the cuts desired for blending into final refinery products. 
It is to be noted that TCC reactor effluent contains essen- 
tially no inert gases that would increase recovery prob- 
lems. 

The Socony Airlift TCC unit has been designed around 
Socony bead catalyst, but can be and is operated with 
other types of catalyst of discrete particle size, such as 
SR and natural pellets of clay. The improved design main- 
tains high catalyst activity with the low make-up rates 
required by attrition. The Socony Airlift TCC Units in 
operation with Socony Bead Catalyst have an average 
make-up rate equivalent to about 0.3 pound per barrel 
of feed and a CAT-A index of 30. Attrition rates with 
natural pelleted catalyst are higher, and the equilibrium 
activity appears to be somewhat lower. 


OPERATING CONDITIONS: Although usually de- 
signed for specific conditions for cracking a given feed 
stock, the Socony Airlift TCC unit has a wide range of 
flexibility in operating conditions. The major variables 
and their usual range include the following: 

1) Space Velocity—1 to 2.5 volumes of oil per volume of 

catalyst in the reaction zone (V/Hr/V) 

2) Catalyst-to-Oil Ratio—2 to 5 volumes of catalyst per 

volume of oil (V/V) 

3) Average Reactor Temperature—840 to 920 F 

4) Catalyst Activity—25 to 34 CAT-A Index 

5) Recycle to Fresh Feed—O to 2 volumes of recycle per 
volume of fresh feed 


YIELDS: Typical data from a test run charging a 
Mid-Continent gas oil and operating at a 60 percent con- 
version level are tabulated below: 


Charte Gasoline Light Cycle | Heavy Cycle 
29.1 | 582 | 28.3 22.0 
91 
585 620 
705 220 685 
890 600 780 





15.3 


COMMERCIAL INSTALLATIONS: The first Socony 
Airlift TCC unit went on stream October 6, 1950 at Beau- 
mont, Texas. The following 15 units are in operation and 
20 additional units are under construction. 


No. of Nominal Capacity 
(B/SD) 


COMPANY Location Units 





| Beaumont, Texas 3 | 45,000 
ita, Kansas 1 9,000 


6,000 

9,000 
15,000 
15,000 
15,000 
15,000 
15,000 
15.000 
30,000 

9,000 


Phillire Petroleum Co 
Snenny- Vacuum 
Sneony-Vacuum 
Sorony- Vacuum 
Secony-Vacuum 
Socony-Vacuum 
Roeany-Vacunm 
Standard Oil Co. (Ohio) 
Taylor Oil & Gas Co. 


Trenton, Michigan 
Cleveland. Ohio 
Corpus Christi, Texas 


OD ee tet tt ttt tt 


198,000 


a 
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Orthoflow 


THE M. W. KELLOGG COMPANY 





APPLICATION: The Orthoflow unit is a new model 
fluid catalytic cracker designed for production of high 
octane gasoline at a low investment. 

CHARGE: Feed stocks consist of a wide range of gas 
oils from either atmospheric or vacuum distillation or 
from other feed preparation units, such as solvent de- 
carbonizing, visbreaking or coking. 

PRODUCT: High cctane gasoline can be made in a 
wide range of yields and of varying characteristics. A high 
grade of heating oil can also be made as a by-product of 
the cracking reaction. 

DESCRIPTION: The fresh gas oil feed and slurry re- 
turn from the bottom of the fractionator enter the reactor 
riser through the hollow-stem regenerated catalyst plug 
valve. At the base of this riser, the regenerated catalyst is 
picked up by the vaporized oil and carried into the reactor 
in sufficient quantity to maintain the reaction temperature. 
In the reactor, a catalyst bed level is established to give 
the required space velocity. The products of the cracking 
reaction are separated from the catalyst in an internal 
cyclone and are fractionated into a gasoline, light gas oil 
and slurry stream in the main fractionator. Stabilization is 
the only further step required to produce a high grade of 
gasoline. A highly olefinic feed stock suitable for catalytic 
polymerization can be obtained from the gas recovery 
unit if desired. 

The flow of regenerated catalyst to the reactor is ad- 
justed according to the heat requirements of the reaction 
system. The spent catalyst is steam stripned and flows 
through an internal standpipe back to the regenerator. In 
this vessel, air is contacted with the spent catalyst to re- 
duce the carbon content to the desired level. Internal 
cyclones are used to separate the regenerated catalyst from 


the flue gas stream. 

Either natural or synthetic catalysts are used, depending 
upon the feed stock and the requirements of the particular 
refinery. 

By the construction of the reactor and the regenerator in 
a single converter vessel and the use of internal catalyst 
carrier lines, the unit represents the simplest design to 
date. One of the major design achievements was the de- 
velopment of plug valves to regulate the internal catalyst 
flow. The valve which introduces oil to the reactor is 
hollow-stemmed and injects the regenerated catalyst into 
the reactor by means of high oil velocity. A total of three 
air-motor operated plug valves is used to regulate the flow 
of the spent and regenerated catalyst as well as the flue gas. 
An internal stripper is another special feature of the 
Orthoflow converter. 

OPERATING CONDITIONS: The operating con- 
ditions, except for regenerator pressure, are about the 
same as those of the conventional unit as shown below. 


Ortheflow 
Usit 


990-950 F. 


Conventions 
Unit 





Reactor temperature 900-050 F. 
Reactor pressure 10-12 psig 10-12 pela 
———— temperature | 1050-1100 F. 1050-1100 F. 
egenerator re &10 18-20 
Catalyet/Oil Ratio &12C/0 £1200" 
1.0-3.0 10-3.0 
W/lir_/W W/ir./W 


COMMERCIAL INSTALLATIONS: Three plants 
with capacities of 2500 to 8300 barrels per day are op- 
erating, and the capacities of the units now being engi- 
neered range up to 28,000 bpd. 





Hydroforming 


THE M. W. KELLOGG COMPANY 








APPLICATION: The process is applied to converting 
a low-octane naphtha into a high-octane gasoline. 

DESCRIPTION: Hydroforming is carried out in a 
unit usually having four or more reactors filled with cata- 
lyst, half of which are always in series on reaction, and 
the other half in different stages of regeneration. The 
reactors are switched from reaction through regeneration 
and back to reaction in cycles of 8 to 16 hours duration 
by an electric cycle-controller. Regeneration is necessary 
because a small deposit of carbon and a partial reduction 
of the metal in the catalyst combine over a period of hours 
to reduce the activity of the catalyst. The carbon is burned 
and the catalyst reoxidized by combustion in a stream of 
air greatly diluted by cooled and recirculated flue gas. 

The reaction products are recovered and fractionated 
into: 1) a hydrogen-containing gas substantially free of 
hydrocarbons heavier than propane, 2) a highly aromatic 
“polymer” boiling above 400 F.. and 3) a depropanized. 
400 F. end-point gasoline. 

This conversion or reforming is accomplished largely 
by means of dehydrogenation and cyclization reactions. 
These reactions are promoted by molybdena-on-alumina 
catalyst at temperatures of 900-1000 F. and pressures of 
150-300 psig with a high partial pressure of hydrogen in 
the reaction zone. The hydrogen partial pressure is main- 
tained by recycling hydrogen-rich gas to the reaction zone 
along with the vaporized fresh feed. The process usually 
produces a large amount of net hydrogen, which makes 
possible the hydrogen-rich recycle. 
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YIELDS: Yields of 78-80 volume percent of 80 CFR-M 
octane, 100 percent C, recovery gasoline are obtained, with 
the balance of the material going approximately three 
fourths to C,-free gas and one fourth to polymer and 
carbon. 

The following table shows the inspections of a typical 
naphtha feedstock together with the inspections of the 
gasoline produced from it. 





Gravity, “APT 
ASTM, Distillation, °F 
IBP 
10 Percent 
50 Percent 
90 Percent 


EP 
Octare Number, CFR-M clear 
Aniline Point, oF 
Bromine Number 
Lamp Sulfur, Weight Percent 


Yields, Vol. Percent of Feed (Output Basis): 
Ca-Free Gasoline : 
Butanes 
Polymer 
Yields, Wt. Percent of Feed Output Basis: 
Ca-Free Gasoline 
Butanes.... 
Ce-Free Gas 
Carbon. . 


Total 
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Atlantic Catalytic Reforming 


THE ATLANTIC REFINING COMPANY 








APPLICATION: The Atlantic catalytic reforming 
process is a selective catalytic process for the conversion of 
low-octane naphthas into finished high-octane gasoline and 
for the production of aromatics for petrochemicals and 
aviation gasoline. 

CHARGE: Stocks for the process may consist of low 
or high-sulfur, wide-boiling-range, straight-run naphthas 
(up to 400° F), cracked naphthas, or selective cuts for 
special aromatics production. 

PRODUCT: When operated for motor gasoline pro- 
duction, the reactor product requires only stabilization 
before inclusion in finished gasoline. No rerunning, sweet- 
ening or other finishing treatment is required. 

DESCRIPTION: Feed naphtha is charged to the re- 
action section with no feed preparation facilities required. 
rhe feed is joined with a recycle gas stream of 90 to 95 
percent hydrogen purity and preheated by exchange with 
the final reactor effluent. The mixture is then heated be- 
fore passing to the first reactor. Two or more reactors are 
utilized in series with interheaters between reactors to 
compensate for the endothermic heat of reaction. The final 
reactor effluent after exchange with the feed is cooled 
ind flows to a high pressure gas separator. The recycle 
hydrogen stream (approximately 8000 cubic feet per bar- 
rel of feed) is compressed and returned to the reactors. 
The net gas make consisting of hydrogen and small quanti- 
ties of methane and ethane is sent to fuel gas or other use. 
Liquid from the separator flows to a conventional frac- 
tionation system for stabilization. 

When charging high sulfur stocks it is economically 
desirable to include desulfurization facilities. In the At- 
lantic process this is accomplished by a simple desul- 
furization of the recycle gas, such as a conventional amine 
unit. Since neither water or amines are catalyst poisons, 
no special equipment is required following the desulfuri- 
zation unit. By desulfurization of the recycle gas when 
charging a feed containing 0.1 weight percent sulfur, the 
sulfur content of the reactor charge is equivalent to that 
which would exist when charging a feed of .025 weight 
percent sulfur with no desulfurization. 

Carbon deposition on the catalyst is negligible under 
normal operations with this process. Under very severe 
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reforming conditions or in the case of a major unit upset, 
however, carbon may be deposited on the catalyst reduc- 
ing its activity. With the Atlantic process this is corrected 
by a simple regeneration operation, with the catalyst in 
place, using a dilute air in steam mixture to burn off the 
carbon deposit. 

The process is based upon a selective catalyst which 
promotes the following chemical reactions: isomerization 
of paraffins and naphthenes, conversion of naphthenes to 
aromatics, hydrocracking of high boiling paraffins with 
cleavage of paraffins near the central carbon atom, and 
desulfurization with the production of hydrogen sulfide. 


OPERATING CONDITIONS: Reactor temperature 
is 850-950° F., while the pressure is maintained at 300 
700 psi. Product yields and qualities will depend to a large 
extent on the properties of the feed and the operating 
severity employed. 

YIELDS: Typical charges, yields and inspections are 
shown in the table below: 





| 
STOCK East Texas | Arabas California 
rock : 
ASTM— 10 Percent B46 268 284 
50 Percent | 24 319 
90 Percent | 317 334 365 
Percent Sulfur 03 | 
P-1 Octane Clear | 515 37.4 54.0 
Products: ! | | 
Debut. Gaso.—LV Percent M4 86.7 846 75.7 88.0 | 935 
Ca—LV t |} a2 63 3 | 172 6.1 26 
Ca—Weight Percent 34 25 40 | 63 2.2 1.2 
Ca—Weight Percent o4 03 07 | 22 05 0.1 
C1-—Weight Percent 02; O1 02 0.6 03 o1 
Ho— Weight Percent 19 19 05 05 1.7 13 
RVP Debut. Gaso. . art 24 3.7 25 1.6 
F-1 Octane-10 Ib. Gasel.: | | 
Clear eee ; 929 89.9 8A4 93.0 93.6 83.9 
+See TEL 99.2 97.8 96.3 99.6 43 
ASTM— 10 Percent 187 201 184 160 212 259 
50 Percent 258 261 27 263 309 316 
90 Percent | 323 329 42 | 3 380 377 
Sulfur | 01 001 001 | Ol 001 001 





COMMERCIAL INSTALLATIONS: The first com- 
mercial operation, a 750 BPD unit, was started in August, 
1952, at McBride Refining Company, Edinburg, Texas 
The following units are under design or construction: 


Company and Location Capacity 
Malco Refineries, Inc., Prewitt, New Mexico 750 
The Atlantic Refining Co., Philadelphia 11,000 
The Atlantic Refining Co., Port Arthur, Texas 8,000 
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Cycloversion 


PHILLIPS PETROLEUM COMPANY 








APPLICATION: Cycloversion is used 1) to desulfur- 
ize straight run and cracked gasolines, naphtha fractions 
and kerosines, 2) to reform straight run gasoline or 
naphtha in order to up grade octane numbers and to im- 
prove lead susceptibility, 3) to catalytically crack gas oil 
stocks for the production of high octane gasoline. It is 
also used for the catalytic retreatment of highly olefinic 
synthetic gasoline. 

CHARGE: Under desulfurization conditions the charge 
stocks can be either a full boiling range gasoline or a 
naphtha fraction. Various mixtures of cracked and straight 
run charge stocks can be processed in a combined opera- 
tion. Under reforming conditions the charge stocks are 
similar to those processed to effect desulfurization. Gas oil 
cracking charge stocks having a boiling range 400-800° 
F. can be satisfactorily processed. 


PRODUCT: Catalytic desulfurization of the straight 
run or natural gasoline charge stocks results in no appre- 
ciable change in the composition of the treated product 
other than the reduction of sulfur content. With cracked 
gasoline the octane improvement is due to desulfurization 
and some isomerization. The absence of undesirable side 
reactions is indicated by the fact that there is no appre- 
ciable change in physical properties such as vapor pres- 
sure, gravity or distillation characteristics. 

Benefits gained by catalytic reforming include those 
obtained from catalytic desulfurization together with an 
appreciable increase in clear and leaded octane ratings. 

Catalytic gas oil cracking yields highly olefinic gases, 
high octane motor fuel, low pour point recycle stocks and 
bottoms. 

DESCRIPTION: The accompanying simplified flow 
diagram shows the basic equipment included in a Cyclo- 
version Unit. The heater and heat exchangers are of con- 
ventional design and serve to heat the feed stock to the 
desired temperature with a minimum of thermal decompo- 
['wo reactors are provided for continuous opera- 
tion, i.e, one chamber is on process while the other is 
being regenerated. The rerun and stabilization facilities 
are also conventional in design. The steam superheater 
ind air compressor are regeneration facilities which are 
ised for reactivating the catalyst in situ. An installation 
of this type can be used for any of the applications of 
However, rerun and stabilization facilities 


sition 


Cyc loversion 


TABLE 1 


Cycloversion of Mid-Continent Gas Oil 
Sample Designation 


TABLE 2—Reforming 





Test Number 
Feed Stock 


Gravit | Operating Conditions: 
- Space Velocity, V/V/Hr 
Cat. Chamber Inlet, °F 


Chamber Pres., Pasig. 


( 
Catalytic Gasoline, Cs —400°F Yield Sam mary: 
Gravity, API 5 : Debut. Yef. Naph., Vol 
Reid Vapor Pressure Percent Charge 
ASTM Octane Number 
+3 co. TEL 7 Clear 
Research Octane Number Plus 1.0 ce. TEL/Gal 
+See, TEL Plus 3.0 ce. TEL/Gal 
Yields, Percent of Charte AP! Gravity @ 60 F 
Cat. Gasoline, (s-400° F., Vol. Percent R.V.P. 
». RVP., Gasoline, Vol. Percent® 
Propylene, Vol. Percent 
Butylenes, Vol. Percent 
Cat, Reeyele 400° F., + Vol. Percent 
Carbon, Weight Percent 
Conversion, Single Pass, Vol. Percent 


ASTM Dist 
First Drop 
10 Percent 
30 Percent 
50 Percent 
70 Percent 
90 Percent 
End Point 


* Butanised and includes potential catalytic poly gasoline. 
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Research Octane Ratings: 
’% 


Total Sulfur, Weight Percent 
° 


are not required for straight run desulfurization. Also, 
some units, built for desulfurization service, have only a 
single reactor and do not include regeneration facilities. 
These installations discard the catalyst when it is spent 
and recharge the reactor with new catalyst. 

All the equipment shown in the flow diagram is re- 
quired for gas oil cracking and reforming operations. The 
higher carbon deposition on the catalyst for either of 
these Operations precludes the use of the non-regenerative 
unit. Process cycles vary from three to twelve hours when 
processing gas oil and from twelve to seventy-two when 
reforming. Steam is added with the gas oil charge to sup- 
press carbon deposition on the catalyst but is not gener- 
ally used in the desulfurization or reforming operation. 

Caustic washing facilities are generally provided to re- 
move the H.S formed when the sulfur compounds are de- 
composed. No further treatment is usually necessary. 

The catalyst is cyclocel grade bauxite and is a natural 
occurring material. It has a life of 5000-20,000 barrels per 
ton when used in non-regenerative desulfurization units 
and 50,000-100,000 barrels per ton when used in regenera- 
tive units. 


OPERATING CONDITION: The major process vari- 
ables are temperature, pressure, and space velocity. High 
temperatures increase the depth of conversion. Lower 
pressures increase the olefinicity of the gasoline obtained 
from gas oil cracking which in turn increases the octane 
rating of the product. Increasing space velocity at constant 
temperature and pressure decreases the depth of conver- 
s10n. 


YIELDS: In the desulfurization operation, the yields 
are 98.0-99.5 liquid volume percent of charge. Yields from 
reforming are dependent on the severity of the operation. 
This is also true for gas oil cracking though in this opera- 
tion a 50 percent conversion is considered normal. Typical 
data for the three types of operation which can be per- 
formed in the Cycloversion process are shown in the 
tables below. 

COMMERCIAL INSTALLATIONS: The first Cy- 
cloversion unit was installed in 1940, At present there are 
33 units in operation with a total designed throughput of 
over 100,000 barrels per day. Units totalling over 29,000 
barrels per day are under construction. These units range 
in size from 300-18.000 barrels daily. 


TABLE 3—Desuifurization 


Debutamsed 
Reformed 
Naphthe 


Straight-Rua 
Gasoline 
_ Charge Product 

Charge | One Two anal 





Operating Conditions: 
Space Velocity, V/V/Hr 10 
10 Cat. Chamber Inlet, °F 803 
ova Cat. Chamber Pres., Psig 50 
Research Octane Ratings: 
Clear 6.3 
Plus 1.0 cc. TEL/Gal 7 76.6 
Plus 3.0 ce. TEL/Gal ; r 
Yield Summary: 
Yield, Vol. Percent Charge 
API Gravity @ 60° F 
R.V.P. 


Total Silfur, Weight Percent 
Mercaptan Sulfur, Weight Percent 
Doctor Test 
ASTM Dist. °P.: 

First Drop 

10 Percent 

30 Percent 
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Fluid Hydroforming 
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APPLICATION: The Fluid Hydroforming process is 
used to catalytically reform straight run and cracked 
naphthas or mixtures of the two to high octane levels. 


CHARGE: A wide variety of either straight run or 
cracked naphthas or mixtures can be used as feed stock to 
the unit. A normal boiling range for these naphthas may 
be considered as 200 to 400 F. although other fractions 
may also be used. Some inherent advantage in yield is 
obtained by using highly naphthenic or aromatic naphthas, 
but extremely high octane products can also be obtained 
from highly paraffinic naphthas. 


PRODUCT: A Fluid hydroformer product has both a 
high octane and a high aromatic content. It can therefore 
be used as either a high octane blending agent for motor 
or aviation gasoline or as a source of aromatic petro- 
chemicals. The plants now under design will produce a 
debutanized product having an 85 to 95 CFR-Research 


clear octane rating 


DESCRIPTION: 


one coil of the combination furnace, 


The naphtha charge is preheated in 
and the hydrogen re- 
cycle gas is heated in a separate coil. These two streams 
are contacted with the regenerated catalyst in the reactor, 
and the reaction products are separated in a fractionator 
and conventional recovery system. The spent catalyst from 
the reactor is continuously withdrawn to a regenerator 
carbon content is reduced to the required value 
The hot regenerated catalyst is 
then returned to the for further contact. This 
makes the process truly continuous and allows a part of the 


where the 
by combustion with air. 
reactor 


heat of reaction to be supplied by the recirculated catalyst 


TABLE 1 


Fluid Hydroforming of 214/291° Virgin Naphthe for Ar 
or 115/145 Grade Aviation Gasoline 





Operating Conditions 
Prewure — peg 


Temperature- } 


& 
= 


| 


Yields on Feed 
100 Percent C4 Liquid—Vot 
C4 Fractioa— \ obume Percent 
Butenes 


me Percent 


cen2neoo-©& 


e 
Depentan red Liqu Volume Percent 
Pre- Aviation Hendin mg Agent —\olume Percent 
Aviation Blending Agent —Vclume Percent 
Pust- Aviation Klending Agent — Volume Percent 
Carbon— Weght Percent 
Hydrogen Produced —CF/B 
Benzene— \olume Percent 
Tuluene— Volume Percent 
Ca Aromatics —\ olume Percent 
Ce Aromatics — Volume Perce 


ere - 
Sewn ewoee 


~ 
—— 2 = 
evan Som 
wane Kou 


Inspections of Products. 
Debutanized Liquid 
Octane Number—CFRR 
Pre-Aviation Biending Agent 
Reid Vapor Pressure — ps: 
Octane Number—( PRK +3 ce TEL 
Biending Uctane Number —F-3+4.6 cc TEI 
Biending Index Number—F-4+4.6 ce TEL 
Aviation Blending Agent 
Reid Vapor Pressure ps 
Biending Octane Number—F 344.6 ce TEL 
Biending Index Number F-4 + 4.6 ce TEL 
Post-Aviation Blending Agent 
Reid Vapor 
Octane Number 


eee < 
-—~ & 
Vreeec be 


ps 
CFRR 
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This catalyst circulation system makes possible very 
close control of catalyst activity at all times and permits a 
low feed preheat temperature. Fresh catalyst can be added 
when required, or used catalyst can be withdrawn while 
the unit is in continuous operation. A low feed preheat 
temperature minimizes the amount of pre-cracking of the 
naphtha which might occur if all the heat required for the 
reaction were added in the furnace coil. By using a circu- 
lating catalyst system, very high octane levels can be at- 
tained without the possibility of shut-down due to coke 
formation on the catalyst. 


OPERATING CONDITIONS: Since the operation of 
the Fluid hydroforming unit will depend to a large extent 
on the feed stock and the product desired, only a broad 
range of operating variables can be given. An approximate 
range of these variables for commercial units is as follows: 


200-500 psi 
900-950 F 

210-510 psi 
1000-1100 F 
5000-8000 SCF/ Bb! 
0.30-0.80 W/Hr./W 
0.25-1.00 W/W 


Reactor pressure 

Reactor temperature 
Regenerator pressure 
Regenerator temperature 
Hydrogen recycle gas rate 
Space velocity 

Catalyst to oil ratio 


YIELDS: Tables 1 and 2 illustrate typical yields and 
inspections of products when making aromatics, aviation 
gasoline, and motor gasoline. 


COMMERCIAL INSTALLATIONS: A _ 2000-barre!- 
per-day plant has been completed at Destrehan, La., to 
produce either high-quality motor gasoline or aviation 
gasoline components and other plants are being engineered 


TABLE 2 
Typical Fluid Hydroforming Pilot Plant Results 
Virgin Naphthas—Meter © Pr 





CHARGE STOCK SOURCE 


Charte Steck: 
Gravity—°API 
STM Distillation 
IBP—F 





95 percent 

EP 
ads . 
Sulfur ~weg t cent 
CFRM Clear #3) 
CFRR Clear (F-1) 

Operating Conditions: 

Catalyst 


Pressure —psig 
Temperature 
Recycle Gas—( PB 
Fluid Uydrofermate: 

10# AVP Yield—Vol. percent basis feed 
10# RVP Octane: 

CFRR Clear 

CFRR+3ce TEL/gal. 
Extraneous Butanes* Volume Percent basis feed 
Butanes ;roduced— Volume Percent basis feed. 
Detutanised H droformate: 

Gras ity—"A 

ASTM Distillation 

BP—F. 


Molybdena 


| on Alumina | on Alutnia 
| 250 250 





95 percent 
B.P.. . 
RVP 
Sulfur—weight percent 


br Required for 10-pound | RVP Gasoboe. 
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Eagle-Picher Insulations offer 
more heat-conserving efficiency per dollar 












Eagle-Picher Industrial Insulations are the natural choice of smart-thinking 
purchasing agents, plant engineers and other executives who are concerned 
with production efficiency and economy. They rely on Eagle-Picher 
Insulations to cut costs ...to provide equipment with the highest possible 
thermal efficiency ...to help guarantee precise temperature control. 
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Eagle-Picher Mineral Wool Blankets 

The answer te the problem of 
efficiently insulating flat or curved 
surfaces on larger types of heated 
equipment. Mineral wool is felted 
and secured with flexible metal 
fabric. Outstanding physical and 
chemical stability for maximum re- 
sistance to water, steam, corrosive 
fumes and normal vibration, 


Eagle-Picher Insulations 


are top-flight performers every time! 


You save time, power and money with this hard- 
working team* of outstanding insulations: 
Insulating Felts + Supertemp Blocks + Blankets + Loose Wool + Pipe 
Covering + Stalastic + Insulating Cements + Fireproofing Cement « 


Diatomaceous Earth Block. 


Eagle-Picher authorized contractor-distributors 
are skilled thermal engineering specialists. 


They can help you control temperatures accurately and efficiently. 
They know how to help you solve difficult insulation problems. 


Eagle-Picher insulations are available where 


and when you need them. 


Fast delivery is assured by authorized distributors strategically located 


from coast to coast. 


Eagle-Picher Super ''66” insulating 
Cement — An all-purpose, rust-in- 
hibitive, extra-adhesive insulating 
cement. Provides great coverage... 
retains thermal efficiency. Dry cov- 
erage, 50-55 sq. ft. 1 inch thick per 
100 Ibs. Efficient up to 1800 F. Re- 
claimable where temperatures do 
not exceed 1200 F. Easily applied 
on all kinds of surfaces. 


insulseal — Protects in- 
sulation with a tough, weatherproof 
coating. For temperatures up to 
450 F. Smooth troweling qualities 
assure uniform coverage, proper 
thickness. Protects against air in- 
filtration, fumes, rain, snow and 
vibration ... withstands severe all- 
weather service. Dries to a smooth 
rich black. Washable. 


THE EAGLE-PICHER COMPANY 


Since 1843 + General offices: Cincinnati (1), Ohio 
Insulation products of efficient mineral wool—for a full range of high and low temperatures. Technical data on request. 
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APPLICATION: Hyperforming is used 1) to upgrade 
straight-run and cracked stocks, improving both the octane 
and volatility; 2) to upgrade blends of high sulfur cracked 
and straight run stocks to effect removal of sulfur and 
nitrogen as well as octane elevation; and 3) to process 
gas oil range stocks under mild hydrogenation conditions 
to remove both sulfur and nitrogen to produce premium 


diesel fuel and middle distillates. 


CHARGE: Straight-run and cracked fractions in the 
range from gasoline through gas oil may be processed. 
Since the process incorporates regeneration facilities, there 


is no critical limitation on charge stock boiling range. 


DESCRIPTION: The Hyperforming process is a gen- 
eral purpose reforming and refining operation which 
utilizes a moving bed of cobalt molybdate catalyst. This 
process carries out the reforming of straight-run naphthas 
and effects major up-lifts in octane value with high over- 
all liquid yields. Operating pressure is near 400 pounds 
per square inch. A recycle stream of hydrogen is em- 
ployed in carrying out the catalytic reactions, and reactor 
temperatures are in the range of 800 to 900 F. External 
interheaters are incorporated on the catalyst bed which 
provide precise control of temperature profile in the 
course of processing and incorporate the flexibility to 
handle both straight-run and cracked stocks in a single 
unit since both cooling and heating can be effected in 
these exchangers. Transfer line temperatures of the charge 
to the reactor are in the range of 750 to 850 F., and 
minimum thermal cracking occurs in the feed pre-heating 
transfer line system. 

Blends of straight-run gasoline and high sulfur cracked 
stocks can be refined simultaneously by Hyperforming. In 
the course of upgrading the hydrogen released in the de- 
hydrogenation of naphthenes is re-used for the elimina- 
tion of large quantities of sulfur, nitrogen, and oxygen 
compounds in inferior stocks. Olefins are saturated as 
well. This exchange of hydrogen between the straight- 
run gasoline and the inferior stocks leads to refined gas- 
olines without the requirement of external hydrogen pro- 
duction. 

Gas oil stocks containing quantities of nitrogen and 


sulfur can be refined under mild hydrogenation con- 
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ditions in the Hyperforming process. Yield and distribu- 
tion of products is similar to that obtained in the fixed 
bed Cobalt Molybdate Desulfurization process. However. 
greater flexibility is obtained in the control of processing 
conditions. 

The Hyperforming process utilizes the Hyperflow lift 
line principle recently developed by Union Oil Company 
which moves catalyst at very low velocities at a minimum 
attrition loss. By the use of continuous reaction and re- 
generation in the catalyst cycle, a substantial economy in 
plant construction is effected and plant maintenance is 
substantially reduced. 

Reactions of the process include the combination of 
dehydrogenation of naphthenes to aromatics as well as 
hydrogenation to eliminate gasoline contaminants. A sub- 
stantial amount of hydro-cracking of the higher molecular 
weight hydrocarbons occurs together with isomerization of 
paraffins and naphthenes. Improved volatility of the prod- 
uct is a feature of the process in addition to substantial 
upgrading of octane level and removal of sulfur. nitrogen, 
and oxygen contaminants. 


OPERATING CONDITIONS: Hyperforming is car- 
ried out at pressure levels on the order of 400 pounds per 
square inch and the reactor temperatures are in the range 
of 800 to 900 F. Hydrogen recycle is utilized and space 
velocity is adjusted to the particular characteristics of the 


stock being processed. 


YIELDS: Typical yields of processing of mid-continent 


naphtha are shown in the table. 








Charge 
LIQUID PRODUCT DATA | Stock | Hyperformate 
Octane Ratings | | 
F-1 Clear | 91 Sy 
F-1 + 3cc TEI a8 95 
F-2 Clear 81.5 75 
F-2 + 3cc TEL 88.5 86 
Gravity. “API 52.1 §2.2 
Engler Dist., F.: 
Initial 99 115 
10 181 209 
5O 272 280 
90 333 335 
95 390 370 
E.P 4i7 406 
Co+ Liquid 92.1 94.0 
Butanes 6.0 4.6 
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HARSHAW 


PREFORMED CATALYSTS 
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MORE THAN 14 YEARS AGO 


In 1938, Harshaw first began the manufacture of catalysts to customers’ specifications. 
From a few catalysts for a few processes in 1938, Harshaw has continuously magnified its 
efforts until at the present time we manufacture, to specification, dozens of catalysts for 
many different important manufacturing processes. We have solved many individual 
catalyst problems, and are ready to apply our depth of experience and large production 


facilities to any catalyst development problem which may be presented to us. 


THE HARSHAW CHEMICAL CO. « CLEVELAND, OHIO 
CHICAGO ~- CINCINNATI + DETROIT - HOUSTON + LOS ANGELES + PHILADELPHIA + PITTSBURGH - NEW YORK 
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AND CATALYTIC CHEMICALS 


You specify the Catalyst... 
HARSHAW can make it! 


TABLETED 








Has a Large Capacity for 
Preformed Catalysts to Fit 
Special Process Requirements 


s P H E R I Cc 4 L Hydroforming Dehydration 
Cyclization Desulphurization 
Oxidation Alkylation 
Dehydrogenation Isomerization 








Hydrogenation 


GRANULAR 





TYPICAL CATALYSTS 


Aluminum Chloride Anhydrous Boron Trifluoride 
Boron Fluoride Addition Hydrofluoric Acid 


POWD ERED Compounds Anhydrous 
Activated Alumina Tungsten Alumina Magnesia 
Chrome Alumina Cobalt Nickel 
Molybdena Alumina Copper Vanadium 





Our experienced technical staff will assist you in developing the 
Loan best and most economical catalyst. If you have a catalytic 
HARS process in the development or production stage, a discussion 
with us may prove beneficial. 











THE HARSHAW CHEMICAL CO. « CLEVELAND, OHIO 


CHICAGO - CINCINNATI + DETROIT - HOUSTON - LOS ANGELES + PHILADELPHIA + PITTSBURGH - NEW YORK 
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UNIVERSAL OIL PRODUCTS COMPANY 








APPLICATION: Platforming has three principal ap- 
plications: 1) to upgrade low-octane naphthas to premium 
quality motor fuels, 2) to produce high yields of aromatic 
hydrocarbons from select naphtha cuts, and 3) to produce 
high-quality aviation gasoline components. 

CHARGE: For motor fuel operation; straight run 
and/or cracked naphthas boiling in the range of 150- 
100 F. For aromatics or avgas operations; selected straight 
run naphtha fractions. 

PRODUCTS: Motor fuel operation: Typical product 
is stable, requires no rerunning, and can be produced at 
any desired quality to fit marketing requirements. 

Aromatics operation: Product contains benzene, toluene, 
xylenes, and other aromatics, either as separate com- 
pounds or in admixture depending on the naphtha cut 
selected as charge stock. 

DESCRIPTION : 


diagram is that of a typical Platforming unit for motor 


The accompanying simplified flow 
| | 


fuel production. The unit may be divided into three sec- 


tions: a feed-preparation section, a reactor section, and 


1 stabilization section 

The feed-preparation section consists of a fractionation 
column taking material boiling in the gasoline range and 
removing overhead any light gasoline that need not be 
charged to the reaction zone by virtue of its high octane 
number. A small amount of bottoms is removed to prevent 
high boiling material from reaching the catalyst. The 
reactor charge is drawn from the column as a sidecut. 
In many cases, existing facilities permit use of a simpler 
feed preparation system. 

The reactor section consists of preheaters for the re- 
actor feed and recycle gas, beds of catalyst, intermediate 
heaters between catalyst beds, heat exchangers, a product 
separator drum, and a recycle gas compressor. Catalyst 
is divided into two or more beds in series depending on 
the severity of the operation and on the type of feed 
stock, with interheating between beds of catalyst, as the 
over-all reaction is endothermic. Reactor feed stock from 
the feed-preparation section is pumped to the naphtha 
heater for preheating to reaction temperature. 

At the inlet to the feed preheater the recycle gas joins 
with the naphtha. The reactants are reheated between 
catalyst beds by an intermediate heater or heaters. After 
heat exchange, the reaction products flow to a separator 


drum from which the recycle vas compressor takes suc 
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tion. The net make of gas goes to fuel. Liquid product 
from the separator drum passes to a stabilizer for prep- 
aration of a finished gasoline. 

The stabilization section consists of a high-pressure 
stabilizer for production of a finished gasoline of desired 
vapor pressure from the bottom of the column. Gas from 
the stabilizer reflux drum enters either the absorption 
system or the fuel system as is desired. No rerunning 
of the stabilizer bottoms is necessary since no high-boiling 
products are made. 

The principal chemical reactions involved are dehydro- 
genation of naphthenes to aromatics, hydrocracking of 
high molecular-weight paraffins to lower-molecular weight 
paraffins, isomerization of paraffins and of naphthenes, 
dehydrocyclization of paraffins, and desulfurization of 
sulfur compounds, forming hydrogen sulfide. 

OPERATING CONDITIONS: The four major proc 
ess variables are temperature, space velocity, pressure and 
hydrogen recycle rate. The reactor temperature is nor- 
mally in the range of 850-900 F. when operating at pres 
sures from 500-800 psig. 

YIELDS: Typical yields when operating on a Mid 
Continent naphtha at several different operating condi- 
tions are shown below 


Charge 
Stock Platformates 





Vield of 10 Ib. RVP Plat., L. | 
V Percent of Charge. . 96.8 89.3 
Extraneous C4 Req. to 10 Ib. | 
RVP.L.V. Percent of Charge 62 18 
RVP oe 10.0 10.0 
Octane Ratings: 
F-1 Clear 90.0 95.0 
+ 3cc TEL/Gallon 97.4 isoCa+ 
0.03 cx 
Percent Sulfur 
Molecular Weight 
UOP “K" 
Debutanized Basis: 
°API 
100 MI. Dist.: 
IBP, °F 
10 Percent 
5® Percent 
90 Percent 
95 Percent 
EP 


COMMERCIAL INSTALLATIONS: There are at 
present 17 Platforming units in operation with a total 
design feed capacity of 45,700 barrels per stream day. 
In addition, 20 additional units with a total capacity of 
129,000 barrels per stream. day have been licensed and 
are now under construction. These units range in size 
from 500 to 16,000 barrels per stream day design capacity 
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MAURICE A. KNIGHT 


82 Kelly Ave., Akron 9, Ohio 
130 W. 42nd St., New York, N. Y. 
HOUSTON, TEX. © PHILADELPHIA, PA. © CHICAGO, ILL 
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Tower Packings 


All Knight- 
Ware Tower 
Packing is made 
from selected, 
washed and de- 
tired clays. Each 
type will with- 
stand severe acid 
service, has a 
high crushing 
strength and will 
rot spall. The 
one-inch Raschig 
Rings, for exam 
ple, have shown 
in average of 125 Ibs. in break tests. Popular shapes 
include Berl Saddles, Raschig Rings, Partition Rings and 
Spiral Rings. They are usually supplied unglazed since 
the natural matte surface wets better than a glassy surface. 
Knight-Ware Berl Saddles are available in 14”, 0”, 
“4”, 1” and 114.” sizes. Raschig Rings are available in 
54”, 34”, 1”, 114”, 114”, 2” and 3” sizes 


a Tad ad 


i 7m” + 72 +78 


Corrosion-Proof Equipment 


Pyroflex is an acid- and alkali-resisting lining ap 
plicable to steel, concrete, wood or masonry shells. This 
non-porous, fllexible, seamless lining will not deteriorate 
with heat or age. It may be applied on the job or at our 
factory. 

Knight-Ware brick or tile over the Pyroflex provides 
in extremely rugged acid- and leak-proof combination 
lining. Carbon brick may be substituted for Knight-Ware 
to handle hydrofluoric acid and caustic soda. 

We have installed linings or furnished completed units 
for such service as: steel pickling, metal plating, electro- 
acid storage, acid concentration, salt 


lytic refining, 


erystallizers, acid trenches and neutralizing pits: equip 


absorber 
lesigned t 


Pyroflex umts such as fume washers, cooling towers 
and concentrators, are individual, custom-built units 


meet the exact needs of the customer 


ment such as gas scrubbers, absorption towers, chlorine 
bleach towers and acid fume eliminators. 
Please furnish sketches and state service conditions 


when requesting quotation 


Acid Proof Cements and Coatings 


PERMANITE CEMENT—A resin cement consisting of a 
furan resin solution and an inert carbon powder filler 
Resistant to acids, alkalies of all concentrations, solvents, 
oil, grease, water, and steam at temperatures to 280° F 
For use with tile or brick in acid-proof floors, lining of 
tanks, towers and chemical processing equipment. It sets 
at ordinary room temperatures in one to two hours and is 
dense and non-porous. It is not suitable for nitric or 
strong sulphuric acids. Permanite Cement is shipped in 
packages consisting of 90 lb. drums of powder, and solu- 
tion in 45 Ib. pails or 540 Ib. drums. Write for Bulletin 
No. 4-U Permanite Cement. 


KNIGHT NO. 2 CEMENT—-silicate base type. Used for 
the installation of acid-proof linings in pickling tanks, 
scrubbing towers and absorption towers. It is resistant to 
all acids except hydrofluoric at temperatures to 1800° F 


It is not recommended for alkaline service. 


KNIGHTROBOND CEMENT 
in acid-proof brick floors and acid-proof brick linings, in 
pickling tanks and acid tanks. Good for most mineral 
F. It is not satisfactory 


sulphur resin base. Used 


acids at temperatures up to 180 


for alkaline solutions 


KABO CEMENT 


stallation of brick linings in acid-proof pickling tanks, 


phenolic resin base. Used for the in- 


absorption towers, processing vessels, storage tanks, and 
acid-proof brick floors. Good for temperatures up to 


350° F. Not recommended for alkaline service 





Pyroflex Lacquer 


Pyroflex Lacquer is a tough resistant coating formu 
lated with inert, synthetic resins. It can be applied by 
brush or spray. It is inert to all acids including nitric 
and chromic. all alkalies, solvents, oils, fats, greases, 


alcohols. gasoline, water and many others. Pyroflex 


Lacquer may be applied to metal, concrete. wood or 
previously painted surfaces. No primer coat is required 
Available in black, white, clear and colors. It is shipped 
in l-, 5- and 50-gallon containers. Write for Bulletin 
No. 3-U Pyroflex Lacquer 
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e First to make catalytic cracking commercially practicable Catalytic cracking 
Houdry pioneered its development more than a quarter 


Catalytic reforming for upgrading naphthas 
century ago 


Aromatization of petroleum hydrocarbons 
e First to employ the gas-lift 


. principle for transporting Desulphurization of motor gasoline and refinery gases 
pelleted type catalysts—Houdry made possible the mod ‘ ; : 

ern moving-bed units Removal of color bodies and gum-forming constituents from 
catalytic methods internationally Fane mater suis 
Houdry has licensed more than 90 catalytic cracking units 


in the major oil-producing areas in the world 


e First to introduce 


Conversion of olefins in aviation fuels 


Production of butadiene from butane 
First to make catalytic research a full-time job—Houdry 
maintains the finest independent research organization in 


Production of styrene from ethyl benzene 
the petroleum industry 


Production of butylene from butane 


First in the field of catalytic cracking for the production 
of automotive and aviation fuels 


Houdry concentrates Houdry tells you about the new HOUDRIFLOW and HOUDRI- 
on catalytic processes applied to petroleum hydrocarbons 


FORMING processes on the two following pages 
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For Maximum Yields of Aromatics or Highest Octane Fuel... 


HOUDRIFORMING— Catalytic Reforming Process 


TWO PLANTS IN CONSTRUCTION 


You can rely on HOUDRIFORMING to do what we Complete flexibility for upgrading motor gaso- 


say it will. In pilot operations HOUDRIFORMING 
has produced 100-octane gasoline from typical YOUR BARREL OCTANES FROM HOUDRIFORMING 
low-octane naphthas—and also converted 100 ARE NOT GUESSTIMATES: WE GUARANTEE THEM! 


line or produc ing aromatics at low pressure 


of naphthenes and high volumes of paraffins to 
: f If you want higher yields of aromatics and high- 


octane gasolines from petroleum fractions, inves 
these advantages—no other catalytic tigate HOUDRIFORMING. Our Design and Research 
_ onan organizations will adapt this new reforming proc 
ess to your requirements. Send today for full 


details of HOUDRIFORMING. 
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For Highest Product Ytelds 
at Lowest Costs... 


HOUDRIFLOW—Catalytic Cracking 











Here is the most advanced of the modern catalytic cracking 
processes. Houdry pioneered the technique and only HOUDRI- 


FLOW brings you this combination of benefits: 


Highest product yields 
Lowest initial investment 


Lowest maintenance cost 




















Lowest operating cost 
Maximum operating flexibility 

Longest experience in catalytic cracking 
Proved operation on all types of catalysts 
Plant-wide technical service 


All HOUDRIFLOW research and development 





HoupDRIFLOW permits operation in any desired range of catalyst- 
oil ratios. Efficient purging of the spent catalyst gives highest 
yields of liquid products from heavy stocks. Compactness per- 


mits installation in small ground area. 





10 HOUDRIFLOW units are already in successful operation. Others 
are in construction here and abroad. Our Design and Research 
organizations will help you adapt this modern cracking process 


to your needs. Send for full information regarding HOUDRIFLOW 
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PROCESS CORPORATION 
1528 WALNUT STREET, PHILADELPHIA 2, PA 


Internationc cens World ammerce Corporation, S.A 


PIONEER IN CATALYTIC PROCESSES 









Houdriforming 


HOUDRY PROCESS CORPORATION 





APPLICATION: Houdriforming is a catalytic reform 
ing process applicable to the reforming of petroleum 
naphthas for the production of high-octane motor gaso 
line. aviation blending stocks and aromatics. 

CHARGE: Straight-run and cracked petroleum naph 
thas boiling up to 400° | 
Actual boiling ranges of the charge stocks will be in 
*xample 


end point can be processed 


fluenced by the type ot products desired. For 
in aromatics production the optimum operation will be 
obtained on selected narrow boiling fractions rich in hy 
drocarbons from which the aromatics are formed. For 
motor gasoline operation, naphthas within the 200-400° | 
boiling range are suitable charging stocks 

PRODUCT: In the motor gasoline 
feasible to produce debutanized reformates having F-1 
The actual octane 


operation it is 


clear octane values in the 90-95 range 
level required to balance over-all gasoline quality will 
necessarily determine the degree of severity used in the 
reforming step. In general it is more economical to op 
erate at lower severity levels where unusually high liquid 
recoveries are obtained. see Table | 

When producing aromatics 
vields are 


benzene. toluene. xvlenes 


and ethyl benzene realized that represent 
naphthene conversion efficiencies of over 90 percent of the 
thermodynamic equilibrium values. Concentrated aromatic 
fractions can be separated from the reformates by distil 
lation to provide excellent aviation blending components 
Also, upon extraction and purification of individual aro 
matics, the process provides an effective means for the 
manufacture of nitration grade benzene and toluene as 
well as high purity mixtures of xylenes and ethy! benzene 
When operating for either motor gasoline or aromatics 
hydrogen is produced with good purity as a by-product 
‘of the process 
DESCRIPTION: A_ highly 
catalyst is used in the Houdriforming process to promote 
reactions which consist predominantly of dehydrogenation 


selective. dual-function 


isomerization. aromatization, hydrocracking and desul 
furization. Dehydrogenation and dehydroisomerization of 
naphthenes permits the production of aromatic concen 
trates such as benzene. toluene and xylenes from naph 
thene rich naphtha fractions. The same reactions plus 
isomerization of paraffins and aromatization of paraffins 
result in high yields of high-octane motor gasoline from 
straight-run naphtha fractions 

Referring to the accompanying flow diagram. the proc 
ess flow = as follows: 

The naphtha charge 
joined by a hydrogen-rich recycle gas stream and the com 
bined streams flow through series heat exchange with the 


from the fresh charge pump is 


reactor effluent stream and a fired preheater coil into the 
No. 1 reactor. The reactants undergo a temperature drop 
In passing through the reactor because of the endothermi 
heat of reaction. The temperature level is adjusted by pass 
ing the partly reacted material through a reheat coil before 


) 


2 reactor. A second reheater 


continuing the reaction in No 
and passage through the No. 3 reactor completes the hydro 
carbon conversion 

The reactor effluent is cooled by heat exchange with the 
reactor charge stream and cooling water and flashed in the 
high pressure flash drum. A portion of the flashed vapors 
is delivered to the recycle gas compressor for compres 
sion and return to the reactors; the remaining vapors are 
transferred to the fuel gas header. The high pressure flash 
liquid is pressured into the low pressure flash drum where 
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most of the hydrogen remaining in the stream flashes into 
Vapor and Is also delivered to the fuel gas header. 

The low pressure flash liquid is then pumped into a con- 
ventional stabilizer tower. Stabilized gasoline is produced 
as bottoms product with the vapor product taken overhead 
for delivery to the fuel gas system. The purpose of the 
low pressure flash drum is to lower the hydrogen content 
of the stabilizer tower charge stream and thus reduce the 
required operating pressure of the tower 

OPERATING CONDITIONS: The 
variables are temperature, space velocity, pressure, and 
hydrogen/oil recycle ratio. By the proper manipulation of 
these controls it is possible to vary the reforming severity 


major process 


widely as may be required in either motor gasoline or aro 
matics operation. Typical operating conditions will fall 
within the range of 875-975° F temperature, 250-700 psig 
pressure, 1.5-5.0 space velocity (V/Hr./V), and hydrogen/ 
oil mole ratio of 4-10. 

YIELDS: Typical yields for motor gasoline produc- 
tion are summarized in Table | on a variety of charging 
stocks. Referring to the results on Middle East naphtha 
in Table I it is noteworthy that substantial aromatization 
of paraffins was achieved. The Middle East naphtha con- 
tains a relatively low percentage of naphthenes (17 volume 
percent), but reformates obtained at high severity opera- 
tion contain substantially more aromatics than would be 
produced by the conversion of all available naphthenes 
to aromatics. This accounts in part for the success in ob- 
taining very high-octane products when charging this type 
of stock. 

COMMERCIAL INSTALLATIONS: Commercial in 
stallations listed below are in the engineering and con 
struction stages having in the aggregate a charge capacity 
of about 25.000 bpsd: Sun Oil Company, Marcus Hook; 
The Ohio Oil Company, Robinson, II1.; Sun Oil Company. 
Sarnia, Ontario. 


TABLE 1 
Typical Houdriforming Results 
Processing Naphthas for Motor Gasoline 


Middle East 
Naphtha 


East Texas 
Naphtha 


West Texas 
Naphtha 





CHARGE STOCK 





Charge Stock 
PI 
ASTM Distillation 
IPP. °F 


0 Per t 
5a I 
K) Percent 
End I t 
Chemical Analysis 


ara! line 


YIELDS 
Debut. Gasoline, Vol 
Butaner, Vol. © Chee 
Dry Gas, Weight & Chee 

Tests on Debut. Reformate 
API 

ASTM Distillation 
5 Pere F 


reent 


Chemical Analysis (Vol 
5 > hase. 
Paraffins 
Olef 
Naphthenes 
Aromatics 
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One common, self-sealing manifold gives 
The plug-in controllers can be removed plug-in connections to both receivers 
and controllers! 
and replaced with another unit in just d controllers 


10 seconds 


Rugged steel sleeve clamps on panel, 
without welding or drilling. Complete- 


ly protects recorder mechanism 





Dack afe lines 


Recorder or indicator plugs in from the 
front—units can be interchanged 1n just 


10 seconds 











THE NEW IDEA IN 
PANEL INSTRUMENTATION 


Taylor, pioneer in the 3-part control system 


brings many new refinements 


based on extensive freld experience 


1, Change from simplest to most complex control by 
simply pulling out one unit, plugging in another. 

2. Change from indicator to recorder or vice versa in 
only 10 seconds. 

3. One mounting for both controller and receiver — re- 
corder or indicator. 

4. Recorders or indicators can be mounted on the panel 
without welding, without drilling holes. 


5. Only piping connections required are air supply, con- 
troller output, and to variable transmitter. All other con- 
nections made automatically in self-sealing manifold. 
6. All adjustments can be reached without disturbing 
any connections. 


7. Mountings are extremely simple and rugged. 


8. You save panel space by mounting units a few inches 
apart. 

9. Receiver mechanism totally enclosed by protective 
sleeve. 
10. You save money on installation — thanks to simpli- 
fied piping and mounting. 
Be sure to get information on the new and greater 
plug-in type Taylor TRANSET Control before you make 
any decision involving pneumatic transmission control. 
Taylor Instrument Companies, Rochester, N.Y., and 
Toronto, Canada. 

v v v 
Instruments for indicating, recording and controlling 
temperature, pressure, flow, liquid level, speed, 
density, load and humidity. 


B® Reg. L. 5. Pat. Of 








ADDITIONAL NEW FEATURES IN 
TAYLOR’S TRANSET® RECORDER: 


sei indi. 





Conti valve p on separate scale 


tells valve pressure at a glance. 


Chert read back device gives easy access to past rec- 
ords without disturbing any function of the recorder 


or interrupting the record. 


New chart drive mechanism for greater convenience, 
greater dependability. 


eh i, 
“Taylor Instruments 


ACCURACY FIRST 
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Thermofor Catalytic Reforming 


SOCONY-VACUUM OIL COMPANY, INC. 





APPLICATION: Thermofor Catalytic Reforming 
(TCR) is used to produce high octane gasoline products 


for motor and aviation purposes. 


CHARGE: The charge is low octane, gasoline-boiling 
hydrocarbon fractions, including, if desired, thermally- 


cracked gasolines 


PRODUCT: The TCR product is gasoline of very low 
sulfur content, generally having octanes in the 100 F-1, 


leaded, range 


DESCRIPTION: Referring to the flow diagram, the 
naphtha charge flows down through an absorber to attain 
the desired recovery of light hydrocarbons from the 
product. The enriched charge is then heat exchanged 
sgainst reactor effluent and heated to about 900° F., and 
charged to the reactor with recycle gas. The reactor con 
tains a compact, moving bed of catalyst and is fed in the 
center. The effluent products from the top and bottom 
ire combined: cooled by heat exchange against recycle 
gas and rich naphtha, and by generating steam; depoly 
merized: and then water cooled before flashing. The 
flashed gas is compressed and recontacted with the pri 
mary condensate, cooled and reflashed. This secondary 
off gas forms the recycle stream, with the net make flowing 
to the absorber for recovery. The absorber off gas is then 
sent to the refinery fuel system. The recycle gas may be 
dried, and is heat exchanged before being reheated and fed 
to the reactor. The depolymerization step is merely flash 
ing under reduced pressure to eliminate a small amount 
of polymer. The polymer (boiling between 400 and 500 
F.) is highly aromatic. The secondary condensate is 
charged to a depropanizer, producing more fuel gas 
overhead, and high octane gasoline bottoms. Besides the 
reactor the catalytic section contains the kiln, catalyst 
elevating system, a catalyst pressure lock system going 
into the reactor, and storage bins. The kiln is similar to 
those of the bucket-type TCC units built prior to develop 
ment of the Socony Airlift TCC unit design, and contains 
alternate burning and cooling sections, operating at at 
mospheric pressure. The elevating system may be of any 
type, but since catalyst circulation rates are small, (only 
four tons per hour for a 3500 B/SD unit) units under 
construction are designed with bucket elevators. Since 
the kiln is operated at atmospheric pressure and the re 
actor at about 175 psig, a pressure lock system is used 
for introducing catalyst into the reactor. The low catalyst 
circulation rate permits this system to be quite simple 


in design. The catalyst is a chromia-alumina bead. similar 
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in appearance to the Socony Bead cracking catalyst used 
in TCC Units. It is harder than the cracking catalyst. The 
reforming conditions are adjusted to deposit a certain 
amount of coke per cycle on the catalyst, so that there 
is no actual limit on the depth or severity of reforming 
Essentially all the sulfur in the feed is converted to hydro 
gen sulfide, which can be recovered from the reactor gas, 


if desired. 


OPERATING CONDITIONS: As noted above, the 
reactor pressure is usually about 175 psig, but may be 
varied between, for example, 100 and 200 psig, for best 
results on different stocks. The gas recycle ratio is usually 
set at about 6 moles (3 of hydrogen) per mole of naph 
tha, although it may be varied for various stocks. The 
space velocity is usually set as 0.7 volumes of naphtha 
per hour per volume of reaction bed, but this variable can 
be used interchangeably with reactor temperature to at- 
tain desired octanes. The reactor temperature depends on 
the stock, the severity, and the space velocity, but is 
usually about 950 F. The catalyst circulation rate will 
have little effect on yield or quality, and is usually con- 
trolled so that the coke deposit on the catalyst is about 
b percent weight per cycle. 

YIELDS: The example of TCR yields below is illus 
trative of the desulphurization attained. The charge was 
a 225 to 400 F. blend of straight-run and coker naphthas 


from Wilmington (California) crude 


Charge 10 Lb. Reformate 





Percent \ e Charee 1 040 
Gravit \f ‘ 49.8 
Norwood Bromine 
Sulfur, Percent Weis 
Research Octanes 

Clear 


+ ce TEL 


This operation resulted in a deficiency of 6.1 percent 
volume charge butane for 10 RVP reformate, and pro- 
duced 10.0 percent weight of propane and lighter gas, 


and 1.4 percent weight coke. 


COMMERCIAL INSTALLATIONS: The Socony 


TCR Units now under construction are listed below: 


COMPANY Capacity B SD 


ral Petr rporat Torrance. ¢ = 19.000 
Petr " moa " t. Texas 19.000 








500 


Two other TCR Units are being engineered. 
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Announcing the NEW 






The new Petreco Electric Process takes the 
guesswork out of distillate treating. It is appli- 


cable to acid, alkali or doctor treating of dis- 






tillate stocks such as naphtha, gasoline, kerosine, 












yo | 
« 1B — cat-cracker charges, cat-cycle oils, diesel fuel and 
’ Wn é: | furnace oil. 
; fo 
“| 4. 
APS oa 
a The Petreco Electric Process provides continu- 
ea | ) : 
}-— ; ous, automatically controlled treating with 








predictable results. It utilizes less equipment, 
occupies minimum ground space, requires fewer 
pumps, less operating attention and eliminates 
the need for mechanical separating devices. 
Processing is in a closed system; no fumes or air 


pollutants can escape. Except for the few pumps 





Riedie if Si y 


required, there are no moving parts. Because the 






treating operation is automatically controlled 


tak 
£GA8 
; 


with precision devices, the treating agent (acid, 


<s 


“fs 


caustic, doctor) requirements are generally less 


TEI RR IRI ess Te 


FA 
aidan 





oh a eee 





per barrel of oil treated than those of conven- 





Be oon -' 
Re 


‘om 





tional systems. As indicated in the flow diagram, 
treating for a one-phase system is carried on 
in a comparatively small, self-contained vessel. 
Multiple stage systems of any given capacity can 


be designed to suit refinery requirements. 


In refinery use the Petreco Electric Distillate 
Treating Process has shown substantial savings 
in treating agent usage alone. In addition, con- 
siderable savings are to be gained in power usage 


as well as in operating and maintenance time. 


ER RIEXGO 


ELECTRIC PROCESSES FOR THE PURIFICATION OF PETROLEUM 








 PETRE<O 


ELECTRIC PROCESS 


for 


DISTILLATE 
TREATING 


Advantages 


COMPACT __ requires minimum spage, 
minimum equipment. : 
ECONOMICAL _ uses less treating agent, 
gives higher product yield. 

AUTOMATIC _ injection, contacting and 
separation are automatically precisi¢n- 
controlled. 











RELIABLE _ the automatic, precisign- 


control assures definite, predictable results. 


EFFICIENT _ treated distillate is free of 


pepper-sludge, caustic, doctor solution. : 


POSITIVE _ assures a quick break and 
complete separation. Amount of acid-sludge 
is reduced and is more suitable for re-use or 
recovery; emulsion in caustic effluent is elimi- 
nated; no black-strap is formed in doctor 
treating 

NON-POLLUTING — the system is entirely 
closed. There is no chance for irritating fumes 
to escape. 

COMPLETE — water washing is eliminated, 
except in some unusual cases. 

EASILY MAINTAINED — the closed sys- 
tem, with no moving parts, stays clean; does 
not break down. . 




















Petrolite Corporation—PETRECO DIVISION Investigate the many savings and cdvan 


3202 SO. WAYSIDE DRIVE, HOUSTON 1, TEXAS tages to be gained from this revolutionary 
1390 E. BURNETT STREET, LONG BEACH 6, CALIFORNIA new method of distillate treating. Complete 


TCA Le 
CRUDE O/L: REMOVAL OF SALTS, SOLIDS AND OTHER IMPURITIES; DENYDRATING p : 
DISTILLATES: ACID, CAUSTIC AND DOCTOR TREATING Gel if now! 
FUEL STOCKS: DESAPONIFICATION 








THERMAL CONVERSION PROCESSES 


Combination Cracking 


THE LUMMUS COMPANY 





APPLICATION: The process is applied to the secre 

icking 1 the 

cracking under optimum conditions 
CHARGE: Crude oil 
PRODUCT: fuel oil and kerosine 
DESCRIPTION: The « npanying process flow dia 
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stocks an independent =f lective 
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unusual 
heat 


1 uniform rate of 


a satisfactory degree of 


control resulting in minimum 


type of 


perature coke formation 

[he flow sheet given shows one combination 
cracking. The design of such a unit varies with the specific 
needs of the refiner. However, each unit is basically de- 
signed for the of cracking their 
ndependent st lective cracking under optimum conditions 
cracking stocks is based according to 
and The selected stocks 


ked under closely controlled conditions in heaters 


' 
segregation stocks and 


The segregation of 
both 


are crac 


refractivity boiling range 


of special design to obtain maximum conversion per pass 


larger yields and longer runs 


Modern 


cracking 


development and catalytic 
reatly 


im the 


improvement in 
applic ition of thermal crack 
United 


reduced the 
petroleum inn the 


ing processes reining of 


However, it still remains an excellent tool 


in processing catalytic cycle stock and 


States 
un excess of heavy 
isoline In 
h octane 


still 


oils into additional production of countries 


for hig 


processes are 


there is no race number gasolines 


cracking 


ticularly for combination units with toppin 


where 


the thermal in demand, par 

vis-breaking 
is oil cracking 

lo illustrate the 

ing the initial run of a four coil unit it was possible to 


switch from one crude oil to another of a different type, 


versatility of units of this nature. dur 


without interrupting the run or making any off specifica- 
tion products. 

The flow diagram is reprinted from “Petroleum Hori- 
the courtesy of The Lummus Company. 
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| Thermal Cracking 


UNIVERSAL OIL PRODUCTS COMPANY 





APPLIC ATION: The process produces gasoline from 
variety 0 ‘ing stock, from naphthas to the 
heaviest crudes ar iddual 

Therm l crack 


which can be olymerized to 


every 


pr vl “eS butvlenes and propylene 


produce polymer gasoline 


for use as a blending fluid to im- 


prove the quality her gasolines 

DESCRIP TON: ideal for thermally 
cracking toy et 1 ¢ about the 
t designed for optimum results when 


of high octar 


equipme nt 


rudes is centered 
two-coil cra 
cracked fuel oil residuum. 
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roducts are 
bottom pressure control 
valve. 


The mixture leaving the enters the 


reaction chamber 
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flash chamber in which a fuel oil residuum of the desired 
properties is separated, 

YIELDS: To illustrate the comparative results obtained 

methods of processing, the vields 

results when charging a 

having a 

results, 


in various following 
are presented as representative 
typical 25° API Mid-Continent 
viscosity of 20 SFS at 122 F. 
it must be remembered that not only the 


the viscosity of the charge is important in determining 


reduced crude 
In considering these 
gravity but also 


vields 


Maximum 
_Furns ace Ol 


Maximum 
Gasoline 


Per reent by Volume e ot C Charge 
100 F.P.. 10 RVP 


noted that the cracked gasoline yields are 


end point and 10 RVP. 


It should be 
all reported on the basis of 400 F 
On the basis of total butane-butylene the 

asoline the yields would he increased approximately 4 

The yields of catalytic polymer gas- 
table 
20 percent of the propylene 


Y racking 


retention in 


percent respectively 


oline shown in the 


are on the basis of polymerizing 
and butylenes formed in the 


operation 
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by installing 


CROUSE-HINDS 
Lalosion-Proot CONDULETS 


The photographs below show an electrical control center for power and lighting 
circuits in a chemical plant. 

This is an area in which non-explosion-proof equipment was reasonably safe 
at the time of the original installation. At a later date, changing conditions with 
the use of flammable solvents created a definitely hazardous location. With 
electrical devices and wiring housed in non-explosion-proof enclosures, the safety 
of the entire plant was threatened. 


This perilous situation was promptly corrected by an installation of Crouse-Hinds 
Explosion-Proof CONDULETS as shown in the photograph at the right. In addition 
to protection against explosion, the CONDULETS reduced maintenance by 
providing protection against corrosion. 


ARE THERE SIMILAR CONDITIONS IN YOUR PLANT? 


A careful survey of your plant might reveal that there are unprotected areas 
where there is a possibility of the presence of explosive atmospheres in dangerous 
; concentrations. Such conditions are a constant source of danger ... possibly 

disaster! 


Remove the danger by putting in an installation of Crouse-Hinds Explosion-Proof 
CONDULETS . the complete line that gives you thousands of items from which 
to select the ones that exactly fill your needs. 


CROUSE-HINDS COMPANY 
Syracuse 1, N.Y. 
hicog ncianet weland — Dx Denver — Detroit — Houston 
2 a New York — Philadelphia 


Washington 
tpus Chnsti 


Nathonwide 
Dretribunon 
rough Electrical 


Explosion-Proof CONDULETS 
Type EDP Lighting Panelboard 


2] GUA Series Junction Condulets 
with Dome Covers 


© Type EFS Pushbutton Stations 


4) Type EPC Combination Line 
Starters 


98 Type FLB Circuit Breakers 
Type FLF Manual Starters 
@ Type EYS Sealing Condulets 


. CONDULET is acoined word regis- 
tered in the U.S. Patent Oltice. It 
designates a product made only by 
the Crouse-Hinds Company 


So, BEFORE 


CONDULETS 


AIRPORT LIGHTING 
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AFTER CONDULETS were installed 
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Thermal Reforming 


UNIVERSAL OIL PRODUCTS COMPANY 





APPLICATION: The process converts low-grade gaso 
lines and naphthas into high-octane gasoline 

Thermal reforming produces butane-butylenes and 
propane-propylene which can be polymerized to produce 
a high-octane polymer gasoline which is an excellent 
blending material for improving the quality of other gaso- 
lines. The residuum produced by this operation has a 
high calorific value, and can be marketed as fuel oil. 

DESCRIPTION: A straight-run gasoline or naphtha 
fraction is charged to a heater wherein the reaction time. 
pressure, and discharge temperature are controlled to 
produce the desired products. The effluent from the heater 
passes through a pressure control valve where the pres- 
A quench stream from the fractionator 
valve to reduce the tem- 


sure is reduced 
is introduced after the control 
perature of the effluent and minimize coking 
The quenched products enter a combination flash 
chamber and fractionating column wherein the gas and 
gasoline are taken overhead, and the small amount of 
i hottoms produced is removed from the lower portion of 
the vessel. A cracked naphtha side-cut from this column 
s used for quench and heat exchange duty. Naphtha 
side-cuts may be withdrawn if desired 
The overhead products from the fractionator are cooled. 
and the condensed, unstabilized gasoline is sent to a 
stabilizer to produce the desired vapor pressure. If poly- 
merization of the gases evolved from the cracking opera- 
thon is desired, an absorber for the receiver gases plus 
ideep stabilization of the gasoline is employed to provide 
maximum recovery and utilization of polymerizable ole 
tins available. 


The bottoms withdrawn from the flash chamber por 


i 3 


tion of the reformer column are further flashed in a 
residuum stripper. Light overhead material removed from 
the residuum at this point is condensed and returned to 
the fractionating column, whereas the residuum is sent 
to storage for subsequent disposal as fuel oil. The prop- 
erties of the residuum are regulated by suitable control 
of the reflux to the stripper. 


YIELDS: A typical result when reforming a 53° API 
Mid-Continent straight-run naphtha is shown below. 


Charging Stock 
vity, °API 


Gasoline: 
Vield, Volume Percent of 
(C-ravity °AP 
Reid Vapor Pressure 
100 MI. Distillation: 
IBP, F 


+m 
Octane Ratings: 
ASTM (F-2 


Research (F-1 


Residuum: 
Vield. Volume Percent of Charge 
Gravity, °AP 

Gas 
‘feld. Weight Percent of Charge 
Cu. Ft./Barrel of Charge 





‘Continuous Contact Coking 


THE LUMMUS COMPANY 





APPLICATION: The process is employed to convert 
heavy hydrocarbons to more valuable and lighter fractions. 

CHARGE: Extremely heavy materials derived from 
Petroleum pitches, asphalts, naturally occurring bitumens 
and shale oil 

PRODUCT: Gas, gasoline. gas oil and coke 

DESCRIPTION: In the operation of the unit, heated 
reduced crude is charged to the bottom section of the syn- 
thetic tower. Any material boiling in the desired product 
gas oil range is directly distilled. The re-reduced crude 
and recycle from the bottom of this tower is preheated in 
a conventional oil heater to a temperature of approxi- 
mately 800 F. 

A stream of hot coke, produced in the process, is con- 
tinuously circulated through the reactor vessel and the 
reheater. This circulation is maintained by means of a 
mass flow lift. which transports and elevates the coke as 
a dense unagitated column. The energy for lifting is pro- 
vided by high pressure steam. The preheated oil charge 
is thoroughly contacted with the circulating stream of 
preheated coke on which the residual hydroe arbon oils 
are uniformly distributed. In the oil-coke contacting zone. 
the lighter portions of the feed are vaporized and the 
heavier unvaporized oils are retained as a liquid film on 
the coke particles. The wetted coke particles by gravity 
movement travel through the reactor as a compact bed. 
In the reactor. sufficient residence time is allowed to com- 
plete the coking and drying reactions. From the bottom 
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of the reactor, the dried coke particles are elevated to the 
lift disengager from which they flow by gravity into the 
coke reheater. The reheated coke is discharged by gravity 
into the lock tank which forwards it into the high pressure 
lift tank for recirculation back to the oil-coke contacting 
zone in the top of the reactor. 

As oil is charged to the unit, successive increments of 
coke are deposited upon the circulating coke which results 
in a gradual increase in particle size and in the system’s 
inventory. The larger particles are drawn off through a 
classifier as a product coke stream and a constant coke 
inventory is maintained. This product coke is of low vola- 
tile content and high mechanical strength. 

YIELDS: The applicability of contact coking to very 
heavy materials may be seen by referring to the accom- 
panying table in which are given the yields and product 
distribution obtained from processing a reduced Kansas 
Crude. 


Weight Percent 


YIELDS Specifications 
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of CROLOY- 


So effective is the bond 
between base metal and 
alloy liner in B&W Croloy- 
Clad pressure vessels that 
inside welded assemblies are 
attached directly to the 
stainless ‘‘skin."’ This faster, 
more economical and effi- 
cient type of assembly leaves 
the corrosion-resistant lining 
intact . . . eliminates cut- 
outs and welding to base 
metal . . . avoids the 
accelerated local corrosion 
that may result from 
alternative practices. 








Petroleum Refiner 








B&W Croloy cladding and base plate are permanently bonded with resistance 
welds ® Bond withstands repeated heating and cooling ® High strength of bond 
permits direct welding of internal fittings to Croloy lining ® Uniform clad pro- 


tection over full plate @ Full corrosion resistance retained by heat treatment ® No 


interface carbon migration between base metal and Croloy lining ® Fabricates 


as easily as plain steels, and without special precautions @ Provides all advan- 


tages of solid alloy protection at a great saving in cost 


These features briefly explain why pres- 
sure vessels and other processing equip- 
ment built of B& W Croloy—Bonded Plate 
are paying dividends in dependable, lasting 


contact-side protection against corrosive 


CLAD PLATE 
pay dividends here 


and oxidizing conditions. Ask for Bulletin 
S-14. The Babcock & Wilcox Company, 
Process Equipment Department, Barberton, 
Ohio. 


i 


- 
, | 
: I 
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Delayed Coking 


FOSTER WHEELER CORPORATION 





APPLICATION: The primary objective of the process 
is to produce, from heavy carbonaceous oils, clean gas oils 
which are suitable charges for thermal or catalytic crack 


ing 
CHARGE: Stocks such 
pitch, or cracked tars 
PRODI CT: In additior 
20 percent of 400° | 
DESCRIPTION: 
or cracked tar, is p imped thru the convection section of 
the Do 
where | 


ori of light 


as reduced crude, straight run 


to gas oil as high as 


end-point rasoline may be produced 


The chara 1 heavy reduced crude 


heater and enters the radiant section 


h enough to effect 


ndraft” 

1 temperature } 
ind heavy is oils contained in 
This liquid-vapor mixture enters the fractionat 


ing colur und the mnvaporized heavy fuel oil fraction of 
the charge is pumped from the bottom of this fractionating 
column into the other cell of the heater further 
takes place nation of heavy oil 
vapor and liquid coke-forming sub 
coking 


time 


where 
vaporization This coml 
res d It mn which 
hly concentrated) enters one of the 


result of the | 


stances are hi 
combination of 
is formed. This coke 
ntil the chamber is filled and the stream is then diverted 
ther coke coke 
hamber contains an appreciable quantity of low-boiling 


fractions, the result of cracking both in the 
tself 


chambers where as a 


ind te mperature coke iccumulates 


to the chamber. The vapor leaving the 


heater coil and 


the chamber This v ipor enters the fractionating 


column and is separated into gas and gasoline at the top 
of the column and a gas oil sidestream. 

Two methods are used for removal of coke from the 
coke chambers, viz.. hydraulic drilling and 
drilling. In Hydraulic drilling, a vertical hole about 18 
inches in diameter is bored by a high pressure water-jet 
through the coke bed. The next step is the cutting of the 
coke into layers by using high pressure water jets applied 


mechanical 


by means of rotating nozzles on the end of a pipe extend 
This cutting 
works upward until the entire body of coke is removed 
culling the coke 
in a conveying sys 


ing down to the bottom of the vertical hole 
from the chamber. The water used for 
used to convey the coke 
tem from the coke chamber to the stock pile 

In mechanical drilling, a shaft corresponding to the 


may also he 


height of the coke bed in the chamber rests in a well in 
under the coke This 
shaft is raised up through the coke bed by hydraulic pres 
sure applied in the base of the shaft in the well. To the 
top of the shaft is attached an expanding rotary bit which 


the ground immediately chamber 


enters the coke bed and as the shaft is turned by a drilling 
the bit expands almost to the diameter of the 
coke 
which falls into a coke car and is transported to the stock 
pile 


enone 


chamber and in so turning and cutting removes the 


Thermal delayed coking units may be designed to op 
erate as viscosity-breakers when there is either no demand 
for coke at a fair return, or when there is a surplus supply 


of heavy residues 





Delayed Coking 


THE M. W. KELLOGG COMPANY 





APPLICATION: Th 
(low ¢ 
stock from any type of 


ipplied to produce 
catalytic-cracking feed 


reduced crude 
CHARGE: Reduced crude 

PRODUCT: Gasoline 
DESCRIPTION: After heat with the hot 


the feed is pumped to the base of a bubble-tower 
fractionator where any light components are flashed off 
The bottoms of this bubble-tower are pumped to a pipe 
furnace in which they are quickly heated to about 920° I 


process 1s 


clean onradson carbon) 


ras oils and coke 


exe h ince 
products 


and discharged at a pressure of 10-70 psig into insulated 
coke drums to coke by their contained heat. The 
number of drums required is determined by the feed rate 


haracteristics of the 


actual 


reduc ed crude 
coking and the 
desi med 


und carbon-forming « 
Ai any given time half of the 
other half are decokine \ 

manifold utilizing 
ble to feed any 
interrupting 


drums ire 
specially transfer 
in unusual switch valve makes it possi 
without coking 


operations 


drum liquid in lines or 
furnace 

A mixture of liquid and vapor enters the bottom of the 
coke drums but only vapor leaves the top, all liquid being 
coke or vapor. The 
fractionated in a bubble- 
with- 
as side streams. 


converted in the drums to either 


vapors leaving the drums are 


tower, produ ing gas and rasoline ove rhe ad and 
drawing light, medium and heavy gas oil 
The heaviest gas oil, blended with the flashed residuum, 


is returned to the furnace 
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Phe above description is applicable to recycle operation 
However, Delayed Coking units are also operating on a 
single-pass basis. 
coke from the is accomplished 
hydraulically by means of high impact-producing jets in- 


Removal of drums 


corporated in special boring and cutting tools. The hy- 
draulic method has been perfected to a point where the 
drums are cleaned speedily and safely and the coke trans- 
ported to storage in a continuous mechanical operation. 


YIELDS: The following table gives yields on a typical 


charging stock: 


Reduced Crode Charge 
Weight Percent 
Oravit APT 


Conradson Carbon, Percent 
Mabihaed ( 
V I 


ASTM Distil 
RP 


Reid Var 
CFRM Oct 
tras Ov 
Ora 
Conradso 
Dry Gas 
ght Perrent 
Petroleum Coke 
Weight Percent 


Ash, Percent 


Petroleum Re 
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A Phe of 
Wilfley Acid Pumps destined for a 
South American installation. 


* 

[ oday’s demand for increased Companion to 
production in the chemical industry has ; 
spotlighted the absolute dependability of the famous Wilfley 
WILFLEY Acid Pumps. In chemical plants all Sand Pump 
over the world this great pump is making 

impressive production records in low-cost 

handling of acids, corrosives, hot liquids, mild . Sn. = 

abrasives and other solutions. 10- to : ' “—S -. i 
2,000-G.P.M. capacities; 15- to 150-ft. heads and \ ; ' 

higher. Wetted parts of practically all sel 
machinable alloys. Plastic lined models . ’ 

available. Individual engineering on every 


——— 
— 


. —_ 
~~ 


application. = tallies 


Bulletin E-7000 

shows Model “AF” 
Acid Pumps in 
direct-drive, belt-drive 
and overhead 
belt-drive models. 
Write or wire 


for your copy today. 


Buy Wilfley for Cost-Sav 


ALR. Wilfley & Sons, IM€. Denver, Colorado, U:S.A. © New York Office: 1775 Broadway, New York City 
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esiniinas 


Ph ourtesy of Oregon Game Commis 


I high liquid volume is your problem 


THE HIGHER LIQUID HANDLING 


iT WILL PAY YOU TO INVESTIGATE 


CAPACITIES OF KOCH “BENTURI-TYPE” 
KASKADE TRAYS...THE DIRECTED SLOT 
ENERGY ACTUALLY ASSISTS THE LIQUID 
ACROSS THE TRAY. 


KOCH ENGINEERING COMPANY, INC. 


321 WesT DOUGLAS @ WICHITA 2 KANSAS 


c ste Myers-Bogwe 
412 Peoples Gos Bidg Wright Bidg 





LIGHT HYDROCARBON 


Absorption 


RECOVERY PROCESSES 





APPLICATION: The process is applied to the recov 
ery of light hydrocarbons and gasoline from wet gases 

PRODUCT: Dry gas, 
gasoline 

DESCRIPTION: As shown in the simplified diagram 


absorption oil is pumped into the top of the absorber 


light hydrocarbons, LPG and 


countercurrent to the incoming wet gas The absorber 
removes the gasoline and LPG from the wet gas. The fat 
oil fractionator takes the dry-gas fractions out of the fat 
oil. The overhead gas usually goes to plant fuel. Any 
excess is recompressed to dry gas. The stabilized fat oil 
Heat and steam are used to split the 
rasoline out of the fat oil. Lean oil comes out the bottom 


goes to the stripper 
of the stripper. Steam and recovered fractions come out 
the top and are condensed. The 
drawn off in the accumulator. The wild gasoline is pumped 
to the fractionators. The number of liquid products will 
set the number of columns in the fractionating section 


water is separated and 


Absorption process plants are alike in principle but 
vary widely in equipment and process arrangement. Selec 
tion of a particular design will depend on the following 
its composition, rate and enter- 


recovery 


factors: |) the feed gas 


ing pressure; 2) the recovery or range of 


desired; 3) the dry gas—its exit pressure and dew-point; 
ind 4) the cooling water temperature 

Increased extraction of butanes and propanes normally 
entails additional absorption of ethanes and lighter com- 
ponents, with adverse effects on stripping still operation 
Low pressure at the still is desirable to assist in stripping 


lean oil and to avoid excessive bottoms temperatures 
Low pressures, however, make condensation of overhead 
still vapors more difficult, the condenser temperature 
being set by the available cooling water. 

Absorption temperature is a controlling factor for the 
extraction obtained. Lower temperatures can be achieved 
by increased water cooling or by refrigeration. Cooling 
can be applied to the lean oil, to the absorber through 
intercoolers, or to the incoming gases. Lower temperatures 
improve the selectivity of heavier components over lighter 
gases. High-pressure absorbers are less selective than are 
low pressure absorbers. 

YIELDS: With a charge of the composition given in 
the table below, 75 percent of the propane and practically 
all of the isobutane and heavier may be recovered when 
operating at a 525 psig main absorber pressure and 80 F 
lean oil temperature. 


COMPOSITION Mole Percent 





COMMERCIAL INSTALLATIONS: This 


which is the most common type of recovery unit, has 


proces Ss. 


numerous installations. 





Condensate Fractionation 





APPLICATION: The process Is applied to the recov 
ery ot light hydroc arbons and gasoline from wet gases. 

PRODUCT: Dry gas. light hydrocarbons, LPG and 
isoline 

DESCRIPTION: As shown in the 
gram, the wet gas is cooled, first by heat-exchange with the 
The condensate separates 


iccompanying dia 


dry gas, then by refrigeration 
in the accumulator and is pumped to the fractionator—a 
conventional non-condensing rectifier except refrigerant 
is used to condense top reflux. The top product goes direct 
to dry gas. The bottoms spill down into the fractionation 
svstem 

evcle gives a constant 


In this recovery process the 


composition feed to the fractionator and is advantageous 
where widely fluctuating gas-rates are encountered. Where 
refrigeration is necessary for desired recovery, hydrate 
formation necessitates drying the feed. 

YIELDS: As a typical example using the same charge 
gas as outlined in the absorption process above, the proc- 
ess may be operated at 525 psig and 0° F. in the reflux 
drum to yield 43 mole percent liquid recovery. The pro 
pane recovery after losses in the condensate fractionator 
would be 79 percent; butane recovery, 94 percent: and 
pentane-plus, 99 percent. 

COMMERCIAL INSTALLATIONS: There are many 
installations of this process, which was the first method 


of recovery 





Gas Fractionation 





APPLICATIC N: The process 1s applied to the recov 


from wet gases 


LPG and 


gasoline 


erv of light hydrocarbons and 

PRODUCT: Dry gas. li rht hydrocarbons, 
gasoline 

DESCRIPTK N: As shown in the simplified diagram, 
the compressed and cooled wet gas leaves the dehydrating 
unit. The gas is cooled by exchange with dry gas off the 
reflux drum. The cooled mixture goes direct to the frac 
tionating column. This is a conventional non-condensing 
rectifier. The overhead is cooled by refrigeration. All the 
condensed liquid is pumped back as reflux. The uncon 
densed vapors £0 off as the dry gas product. \ conven 
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tional steam-reboiler is used on the bottoms. The bottoms 
liquid spills down to the fractionators. The number of 
liquid products will set the number of columns in the 
fractionating section. 

YIELDS: As a typical example using the same charge 
gas as outlined in the absorption process above. this proc 
ess may be operated at 525 psig and 0° F. In the reflux 
drum to recover 75 percent of the propane and 100 per 
cent of the isobutane and heavier. 

COMMERCIAL INSTALLATIONS: This process is 
represented by numerous installations. 


The discussion in licht hydrocarbon processes is condensed from 
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To Answer Your 


This standard Bailey Recorder 
actuated by mechanical, elec- 
trical, or pneumatic transmis- 
sion solves even your toughest 
problems in flow measurement 
and control. 


YOUR Choice of td Measuring Components: 


...To measure steam, liquids, or high pressure 
gases in pipes use: 


o Ledoux Bell — 
This shaped bell floating in mercury insures high ac- 
curacy and dependability throughout entire meter range. 
Records on uniformly graduated chart. For static pres- 


sures up to 2500 psig. 


Mercury Float— 

Actuates electric transmitter which has interchangeable 
range tubes. Electronic receiver records on uniformly 
graduated chart. For static pressures up to 2500 psig. 


Bellows — 

Actuates electric transmitter which requires no mercury, 
is readily portable and is easily adjustable to a wide 
variety of ranges. Electronic receiver records on uni- 
formly graduated chart. For static pressures up to 


3500 psig. 


Bailey Meter Company 





Flow Problems 


...To measure liquids in pipes use: 


Q Area Meter— 


Variable area wera differential orifice actuates electric 
transmitter. For 1, 2 or 4” lines in capacities from 1200 to 
96.000 lb per hour and static pressures up to 600 psig. 


... To measure low pressure gases in 
pipes and ducts use: 


Inverted Bell — 


Sizes up to 12” diameter furnish ample power with differ- 
entials as low as 2” H)O. Shaped displacer floating in 
mercury provides for uniformly graduated chart. Static 
pressure limits vary from 50 to 800 psig, depending upon 


bell size. 


Diaphragm— 


+4 square inches in area opposed by shaped 





displacer floating in mercury actuates uni- 
formly graduated chart recorder. Suitable for differentials 
from .5” to 7” H2O and static pressures up to 70” H,0O. 


...TO measure liquids in open channels use: 


pe! Le ti 7) Open Float — 


Actuates uniformly graduated chart recorder through pulley- 
operated cam and gear train. May be calibrated to any maxi- 
mum head between 5” and 360” of liquid flowing in channel. 


Ask your local Bailey Engineer to assist you in applying 
Bailey Meters to your measurement and control problems. 


1043 ivanhoe Road 
CLEVELAND 10, OHIO 
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GAS CONVERSION PROCESSES 


California Polymerization 


CALIFORNIA RESEARCH CORPORATION 





APPLICATION: The Process is used: (1) to produce 
high octane polymer gasoline from olefins, or (2) to pro- 
luce cumene trom benzene and propylene. 

CHARGE: The motor polymer process is equally ap- 
plicable to total gas feed such as is obtained from cracking 
or reforming plants, or to a liquid stream containing pro- 
pene or butenes, or mixtures of both Ihe cumene process 
ises benzene and a gas or liquid stream containing pro- 
pane and propene In all cases the feed is water washed 
for removal of nitrogen compounds, and H.S and met 

yptans are normally removed for a low sulfur product 

PRODUCT: The F-1 clear octane rating of the poly 
mers is in the range of 93 to 99 the F-2 clear in the range 
of 80 to 85. and blending values in the order of 115 to 120 

DESCRIPTION: In the reaction section, part of the 
fresh feed, either liquid or vapor, is preheated to about 
300 F. by exchange with reaction mix coming from the 
reactor at 400 | and is introduced into the top of the 
reactor. Polymerization of olefins is highly exothermic: 
ind the temperature is limited to a maximum of about 
100 F. by the introduction of the balance of the cold feed 
through quench distributors appropriately located in the 
reactor. Reaction mix from the bottom of the reactor 
flows through a small vessel packed with limestone for 
removal of traces of acid which might be present, ex 
changes with the top reactor feed, and then flows to the 
product recovery section 

Preparation of the catalyst is simple. The reactor is 
first packed with fine mesh quartz supported by larger size 
juartz in the bottom of the reactor. The reactor is filled 
with phosphoric acid and the excess drained off. A thin 
film of phosphoric acid is left on the quartz surface. To 


regenerate, the reactor is washed with water, steamed, and 
dried. After filling with phosphoric acid and draining off 
the excess acid, the reactor is then ready to go back on 
stream. This procedure can be completed in about 24 
hours. In liquid feed operation, a catalyst life of at least 
100 gallons of polymer per pound of phosphoric acid is 
obtained. 

OPERATING CONDITIONS: The motor polymer 
process is carried out between 300 and 400 F. and at 
pressures from 150 to 600 pounds. When the feed contains 
very high concentrations of olefins, a diluent (usually sta 
bilizer overhead liquid) is added to provide sufficient heat 
capacity to absorb the heat of reaction. 

YIELDS: Conversions of 90 to 95 percent of the olefins 
are obtained. The table shows typical product properties: 


Batene? 
Polymer 


Propene 


| 
Polymer 








59.7 


56.9 
0.5 20 


93 | 99.0 
49 Isooctane+0.1* 
a5 } 810 
85.0 84.2 
ASTM Distillation, F 
IRP 22 140 
7 2 
311 242 
38] 341 


408 443 


tanized and rerun (95 percent Rerun Yield 
De ‘ d 


COMMERCIAL INSTALLATIONS: Since the first 
unit was built in 1937, nine other units are in operation 
and ten others are under construction. The process is also 
licensed by Hydrocarbon Research, Incorporated 





Catalytic Polymerization 


THE M. W. KELLOGG COMPANY 





APPLICATION: The process is applied for chemically 
initing propylenes and butylenes to produce a high-octane 
rasoline component 

DESCRIPTION: Th 


hydrocarbon reactants from the 


liquid stream of C, and C, 
gas-recovery system is 
first treated to remove hydrogen sulfide and then washed 
with caustic to remove mercaptan sulfur. It is then heated 
to 300-100 F. and introduced into the reactor which is kept 
at about 900 psig 
phase. 

Alter the reaction occurs, the reactor effluent proceeds 


to maintain the material in the dense 


to conventional stabilizing equipment as follows 
The hot product 
portion of their heat to the 


gases leaving the reactor exchange a 
incoming charge and then 
pass to a depropanizer where propane and any uncon 
verted propylene is routed either to plant fuel or to bottled 
gas. The depropanized product flows to a debutanizer 
where butanes are removed, leaving the high-octane poly- 
mer gasoline as the bottom product. The butanes produced 
are used for motor-fuel-blending purposes 

A common type of reactor is the tubular reactor which 
is essentially a heat exchanger in which the tubes are filled 
with catalyst and surrounded by a bath of gas oil which 
is circulated to remove the heat of reaction. The reaction 
temperature is automatically controlled. 

OPERATING CONDITIONS: Essentially there are 
two types of operation, depending on the feed stock. 


a) Codimer Operation, which is polymerization of 
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butylenes only and which uses a hydrocarbon feed stock 
of essentially 100 percent C,’s. The operation usually is 
carried out at temperatures on the order of 300 F. The 
product, called codimer, is unsaturated, but when hydro 
genated has a clear ASTM octane number on the order 
of 95 and is, therefore, a very acceptable component for 
aviation gasoline. 

b) Motor Fuel Operation, uses for a feed stock mix 
tures of C,’s and C,’s and the operation usually is carried 
out at approximately 375-400 F. The polymer is unsatu 
rated and has a clear octane of about 83 ASTM and 96-98 
CFRR. Its blending value, however. is considerably over 
100 by either rating method when the percentage in the 
blend is not more than 10 or 15 percent 

The catalyst employed in Kellogg units is copper pyro 
phosphate. It has a normal life of 100-150 gallons of 
polymer per pound of catalyst 

YIELDS: The table below gives typical results of both 
types of operation 


Motor Fue! 
Operation 


Codimer 
Operation 





Conversion, percent of Olefin 80) 90 
Octane No.—ASTM Clear 5 &3 
Octane No.—CFRR Cicar 96-06 
RVI of Polymer, psi 20 
IBP of Polymer, °F 170 
EP of Polymer, °F 431 
Gravity of Polymer, °AT'I ' 60.1 
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MEET THE NEWEST MEMBER 
of PACIFIC'S FAMILY .. . 
Figure Number 450 


A COMPLETE LINE 


Pacific Valves’ line of Cast 
Steel Valves now include 
tne 400 Lb. Series Gate, 
Globe and Swing Check 
Valves, available in most 
popular sizes. This Series 
of valves rounds out the 
Pacific line that now in- 
cludes the 150 Lb., 300 
Lb., 400 Lb., 600 Lb., 900 
Lb., and 1500 Lb. Series. 
These 400 Lb. valves com- 
ply with all applicable 
A.S.A. and A.P.|. specifi- 
cations. Body and Bonnet 
ore regularly cast of 
A.S.T.M. A216 Grade 
WCE steel .. other alloys 
ore available. Standard 
Trim material is 12% 
Chromium Stain- 

less Steel... 14 

other trim mater- 

ials are available. 


Figure Number 450 
400 Lb. Cast Steel 
GATE VALVE 


features 


Straight thru Ports 
Fully Guided Wedge 
Deep Stuffing Box 
Lantern Ring 
Stainless Trim 

Back Seat in Bonnet 
Nickel Alloy Yoke 
Sleeve Bushing 
Husky Tee Head 
Stem Wedge Conn 
Heavy Duty Screw 
in Seat Rings 


PACIFIC VALVES, INC. 


3201 WALNUT AVENUE ¢ LONG BEACH 7, CALIFORNIA 
TELEPHONES: Long Beach 40-5451; Los Angeles NEvada 6-2325 
TELETYPES Long Beach 8-8076; New York City - NY 1-1077; Houston, Tex. - HO 489 


Sales Offices In All Principal Cities 





V-113 VENT VALVES control tank 
breathing, minimizing vapor losses 
and deterioration of product. High 
flow capacity. 2" to 12” sizes. ' oz 
to 8 oz. pressure or vacuum settiogs 


TYPE “BE” VENT UNITS 
consist of a V- M13 Vent Valve 
with snuffer mounted on a 
Type “E”’ “Extensible” Bank 
Flame Arrestor. 2" to 10” 
sizes. Unsurpassed for effi- 
ciency and reliability 


TYPE “E” FLAME ARRESTORS can 
withstand long exposure to fire. The 
“banks” have vertical straight 
through passages — minimizing en- 
trainment and pressure drop, and 
are “‘extensible’’ for easy cleaning 
2” to 10” sizes 


GAUGE HATCHES provide a gas tight 
closure for gauging, wheal mo and 
taking temperature readings. Pedal 
type hatch opens with a natural 
straight downward foot movement 
Flanged or screw mounting. Also 
clamping cover type for pressures 
from 2 oz. to 15 Ibs 


GAUGING EQUIPMENT — wide va- 
riety of ty or r or on the 
round readings of cone, umbrella, 
ting, or expansion roof and 
spheroid tanks. Pressures ranging 
from 0 to 125 Ibs. per sq. in. 


OCECO ROOF MANHEADS provide a 
gas tight closure on the tank roof 
White metal or composition sealing 
ring. Furnished in 20 size only 


V-114 INTERNAL TANK VALVES 
are provided with a fusible link that 
melts when subjected to fire, closi 
the — instantly, and aes of 
the a oa ¥ 

and 16" 


Engineering and Sales Representatives in the Principal Cities 


V-108 EMERGENCY PRESSURE RELIEF 
VENTS provide instant relief for ex- 
cessive internal pn, resultin 
from exposure fires, etc Furnis! 
in 6", 8", 10”, 15%" and 20%” 
sues 


SWING LINE EQUIPMENT— 
complete facilities including 





heavy duty tank nozzle; effi- 
cient double elbow swing 
joint; swing pipe; cable 
clamp; cable; sheave bracket 
and internal or external 
win 


WATER DRAW-OFF VALVES for 
drawing water from bottom of 
storage tanks. Unique double valve 
construction permits the valve cham- 
ber to be drained to prevent freez- 
ing, and the working valve serviced 

without emptying tank. 2” «x 1',"; 
3” = 2” and 4" = 3” sizes. 


THE JOHNSTON & JENNINGS COMPANY 


4700 West Division Street 


*% division of PETTIBONE 
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Catalytic Polymerization 


UNIVERSAL OIL PRODUCTS COMPANY 





APPLICATION: The process offers a means for con 
verting a portion of fuel gas produced in cracking opera 
tions into a high-grade motor gasoline that has an F-] 
clear octane of 95 or better 

PRODUCT: In the production of aviation gasoline 
polymerization of the butylenes in the absence of other 
olefins can be controlled to yield a product which on 
hydrogenation will rate up to 95 clear F-1 octane number 
[his is referred to as a selective polymerization operation 
tion of propylene and butylenes in a mixture for the pro- 
duction of a fuel which will be blended in motor gasoline 
is referred to as a non-selective operation. This is the 
most common of all polymerization operations. 


used to produce aviation gasoline compone nts. Polymeriza 


Propylene can also be polymerized separately to make 
either a motor polymer or a product rich in either C,, C,, 
or C,, polymer, depending on operating conditions. C,, or 

letramer” is one of the raw materials for many de- 
tergents 

DESCRIPTION: The polymerization operation is one 
which consists of contacting the olefin-containing feed 
stream with the catalyst at temperatures in the range of 
350 to 425 F. and at pressures ranging from 250 to 1200 
psi. Processing conditions vary with the type of plant 
emploved, with the feed stock processed, and with the 
type of product desired 

There are two types of units now being used for carry- 
ing on the process of polymerization. The most commonly 


used design is known as a chamber type shown in the 
diagram. In this unit the catalyst is contained in a vertical 
chamber. Catalyst is loaded in one or more chambers. 
each containing multiple catalyst beds of 2 to 8 feet in 
depth 

Since the polymerization reaction is exothermic and the 
system in which the reaction takes place is essentially 
adiabatic, the temperature of the reactants increases as 
they travel through the catalyst beds. 

In order to keep the temperature rise through the cata- 
lyst beds at an optimum for good olefin conversion and 
catalyst life, it is desirable to control the amount of reac- 
tion that occurs in the catalyst chamber by the recycling 
of hydrocarbons which have been through the catalyst 
chambers. This recycle material, being low in olefin con- 
tent, will act to dilute the olefins in the fresh feed. In 
order to hold a given temperature at the inlet to each bed 
a liquid quench is injected between beds. This quench 
usually consists of C, or C, hydrocarbons which have 
already been through the unit and are low in olefins. 

The reactor type of unit employs heat exchanger type 
reactors. In this design the catalyst is loaded in vertical 
small-diameter tubes which are surrounded with a cooling 
medium to remove heat of reaction 

Reactor type units are most commonly used when the 
feed to be processed is high in olefin content such as is 
the case for C, and C, fractions produced from catalytic 
cracking. 





Catalytic Alkylation 
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APPLICATION: The process is applied to the pro- 
duction of alkylate as a high-octane blending agent in 
iviation and motor gasoline 

CHARGE: Isobutane with olefinic light hydrocarbons 
While the most common case is the combination of iso- 
butane and butylene, propylene and pentylene have also 
been combined with isobutane 

PRODUCT: The octane rating (F-4 at 4.6 ce TEL) 
of the alkylate ranges from 140 to 160 

DESCRIPTION: In this process, the liquefied gases 
are introduced into a reaction chamber in the presence of 
concentrated sulfuric acid (98 percent) which acts as a 
catalyst. During the reaction, which generally proceeds at 
a temperature between 38 and 40 F., the sulfuric acid 
drops in concentration due to dilution by moisture in 
liquefied gas stream and side reactions with “impurities” 
in the feed and is withdrawn. This is customarily at a con- 
centration of about 90 percent, though it is widely varia 
ble. Fresh acid is regularly introduced to keep the quantity 
ind concentration of acid in the reactor constant 

Since the reaction is exothermic, the heat of reaction 
is removed by auto-refrigeration. To permit continuous 
vaporization, a portion of the vapors is withdrawn from 
the top of the reactor. This gaseous fraction is com- 
pressed, condensed and returned to the reactor. 

The product of the reaction is passed through a caustic 
wash and then to the isobutane tower. The isobutane over- 
head from this tower is returned to the process while the 
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alkylate bottoms containing any normal butane present in 
the original feed is sent to a debutanizer tower where 
butane is removed as an overhead product. The alkylate 
bottoms are separated in a rerun tower into a light avia- 
tion alkylate and heavy alkylate. 

Some refiners, primarily those who use large quantities 
of acids, find it economical to recover spent-acid in special 
equipment and concentrate it for re-use in their alkylation 
operation. A different situation is encountered where the 
refiner has an immediate secondary use for spent-acid, i.e., 
the acid treating of lube oils. In this case, one can say 
that the alkylation operation consumes no acid from an 
overall refinery economic standpoint. 


OPERATING CONDITIONS: The major factors af- 
fecting product quality and other operating results are 
reaction temperature, olefin concentration, isobutane con- 
centration and acid strength. 


YIELDS: The table below gives typical yields and 


inspections: 


OLEPIN FEED 


Alkylate Yield 
V Percent on Olefins 
Acid Consumptions | Apere: 
Lh. Gal. Total Alkylate (98 Percent 
Fresh— 90 Percent Spent) 
Octanes— Aviation Alkylate 
ASTM Octane No. Clear i) 01 
F-3 or 1-C Octane No. + 4.6 ce TEL 106 107 
F-4 or 3-C Blending Index No. + 4.6 


ce 


2.0 


140-145 145.150 
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NATIONAL AIROIL OIL-GAS 
TANDEM COMBUSTION UNIT 


HERE’S WHY: 


because NATIONAL AIROIL “Airocool” NATIONAL AIROIL Tandem Units add up to 
Tandem Units are more than just combustion equip- 16% further flame travel without extending the 
ment. They are an exclusive Combustion System furnace front .. . eliminating flame impingement on 
which has proved many more hours “on stream” bridge wall and tubes, allowing longer life for those 
without shutdown. elements . . . and because of this added flame length 
“Airocool” Tandem Combustion Units (firing secondary air is controlled easily and accurately. 
dirty refinery gas; uncut asphalt; refinery fuel The Tandem Unit is popularly fired with 
oils) hold hot air in the combustion zone until fuel NATIONAL AIROIL Combination Oil and Gas 
and hot air are mixed thoroughly. This means that Burners. YOU will realize higher profits from 
combustion takes place in a hot zone; the result... YOUR heaters when Tandem Combustion Units are 
increased combustion efficiency with a minimum specified. Detailed literature gladly sent upon 


of excess air. request. 


OIL BURNERS and GAS BURNERS for industrial power, process and heating purposes: STEAM 
ATOMIZING OIL BURNERS; MOTOR-DRIVEN ROTARY OIL BURNERS; MECHANICAL PRES- 
SURE ATOMIZING OIL BURNERS; LOW AIR PRESSURE OIL BURNERS; AUTOMATIC OIL 
= RNERS; GAS BURNERS; COMBINATION GAS and OIL BURNERS, for small process furnaces and 
eating plants; FUEL ODL HEATERS; FUEL OIL PUMPING and HEATING UNITS; FURNACE 
RELIC! DOORS: AIR INTAKE DOORS; OBSERVATION PORTS; SPECIAL REFRACTORY SHAPES 


CHEMICAL-PETROLEUM DIVISION 


NATIONAL AIROIL BURNER CO., INC. 


Main Office & Factory: 1254 EAST SEDGLEY AVENUE, PHILADELPHIA 34, PA. 
Southwestern Division: 2512 South Boulevard, Houston 6, Texas 


Industrial Oil Burners, Gas Burners, Furnace Equipment 
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with ‘PSC’ Alloy Bubble Caps 


Bubble caps made of the one alloy that best 
meets the coking and corrosion problems in 
your fractionating towers would, obviously, 
mean fewer cleanouts and less “down” time. 
The Pressed Steel Co. enables you to make 
such a selection, because we fabricate from 
the complete list of alloys. Records of PSC 
installations show that the resulting increase 
of “on-stream” hours often results in sub- 
stantial long-run economies. In addition to 
being “alloy-right”, PSC bubble caps benefit 
from our almost quarter-century of exper- 
ience in fabricating welded-alloy refinery 
equipment and tubing. 


Over 200 STANDARD STYLES of 
Caps and Risers, without Die Cost 

With the dies on hand, we not only make 

prompt delivery but also save many custom- 


ers the cost of dies. Special caps 
promptly designed. Send blue prints 


New LE JONS ASSEMBLY Sauces 7 Ways 


Offering unprecedented simplicity, this 
new method of bubble cap assembly features: 
Faster assembly--no bolts or nuts, just ham- 
mer in wedges. Automatic alignment of caps. 
Tighter assembly. Stronger trays. Eliminates 
costly flaring or welding of 
risers. Less maintenance. Ease 
of cleanout or replacement. 


a 


3 E sé 
Send for 
« BUBBLE Cap BULLETIN 2 


The largest compi 
pilation of ineeri 
= - bu © caps in pony 
oma for use in dete ining 
s2 s of tray assembly, BULLETIN 
scribes LeJ sembly eee 


THE PRESSED STEEL COMPANY 


of WILKES-BARRE. PENNSYLVANIA 


Industrial Equipment of Heat and Corrosion Resistant WEIGHT-SAVING Sheet Alloys 
OFFICES IN PRINCIPAL CITIES *& x& wx 
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HF Alkylation 
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APPLICATION: The process is applied for produc- 
ing high-octane-number blending components for aviation 
gasolines and motor fuels. 

CHARGE: Isobutane with olefins, such as propylene, 
butylenes or amylenes. 

PRODUCT: Depentanized alkylate will have a Re- 
search octane in the range 100 (@ 1 ce TEL). 

DESCRIPTION: The essential feature of the process 


is the reaction of olefins with an isoparaffin using liquid 


TABLE 1—Typica! Operation of HF Alkylation Unit 


Charge to Unit Bbis. per Day 





Propylene 
Bu t 


Bbi. Olef 
butane ¢ impt Bbi. Olef 
Operating Conditions 
Isobutane Olefin Ra 

\cid-H t 
i 

re, “F 
( Time. Minutes 
Acid Catalyst 


set 

atable A t Weight 

ile Plus Solids, Weight f 
Weight Percent 


hydrofluoric acid as a catalyst. The liquid feed containing 
olefins and isobutane usually is fed into the side of the 
contactor near the bottom while the hydrofluoric acid is 
fed into the bottom. After intimate contacting in the reac- 
tor, the hydrocarbon and acid are separated in a settler. 
Acid is recycled to the contactor and the hydrocarbon 
is purified and separated by fractionation and other 
means. The acid catalyst is continuously purified by frac- 
tionation of a small portion of the circulating stream in 
an acid rerun unit. 

OPERATING CONDITIONS: The process is ordi- 
narily operated at atmospheric temperature and at suffi- 
cient pressure to keep the hydrocarbon mixture liquid. 
The acid-hydrocarbon ratio is not critical and ranges from 
0.3:1 to 1:1. For control a large excess of isobutane is 
recycled to the reactor over that required for reaction 
with the olefin. External isobutane-to-olefin ratios ranging 
from 4:1 up to 12:1 have been used. The acid strength 
is maintained in the range of 85 to 95 percent. 


TABLE 2——Typical Properties of HF Alkylate 


Depentanized 
Aviation 
Alkylate 


Heavy 
Alkylate 





Gravity, “AP 


I 
ASTM Distillation, °F.: 
IPB 


10 Percent 
5O Percent 
90 Percent 
End Point 
Reid Vapor Pressure. Lbs 
Octane Number, ASTM 
+1 cc. TEL 
Octane Number. Researct 
lee. TEL 





HF Alkylation 
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APPLICATION: The process is a catalytic method 
which combines olefins, such as propylene, butylenes, and 
amylenes with an isoparaffinic hydrocarbon, usually iso 
butane, to form a mixture of branched chain hydrocarbons 
of higher molecular weight known as alkylate 

PRODUCT: The alkylate so produced is a mixture of 
saturated, stable isoparaffinic hydrocarbons distilling in 
the gasoline range. When operating at the lower tempera 
tures the performance numbers reach 133 F-3 with 4.6 cx 
TEL and 149 F-4 with 4.6 TEL. Because of its high octane 
number the alkylate is used as the main component of 
100-130 aviation 
During peace time it is ulso added to motor 


115-145 aviation gasoline as well as of 
gasoline 
gasoline for octane appreciation 

DESCRIPTION: The process is carried out essentially 
as follows: Fresh feed, prepared by absorption and frac- 
tionation of the light gases from catalytic cracking and 
related processes, is dried by fractionation or by means 
of a dessicant. The stream then combines with the isobu- 
tane recycle and flows through the reactor which is essen- 
tially a heat exchanger partially filled with HF acid 
Sufficient pressure is used to keep the mixture in liquid 
state. Normally, the ratio of acid to hydrocarbon in the 
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reactor is 2 to 1 and the ratio of isobutane to olefin enter- 
ing the reactor is 5 to 1 to 10 to 1. 

Temperatures used in the reaction zone vary from 60 F. 
to 100 F. depending upon the temperature of the cooling 
water. Cooling of the reaction mixture is necessary since 
the alkylation reaction is exothermic. 

The reactor effluent, consisting of saturated light hydro- 
carbons, alkylate, and dissolved acid, is charged to the 
fractionation section. The dissolved hydrofluoric acid is 
recovered as an overhead product in fractionation and is 
returned to the reaction system 

Some heavy polymers are formed in the alkylation 
reaction but the catalyst has the advantage that it can be 
regenerated. The heavy polymer may be removed from 
hydrofluoric acid by fractionation which continuously 
returns a purified acid to the reaction zone. There is, 
therefore, no acid disposal problem. 

After removal of the dissolved acid, the hydrocarbon 
stream is further fractionated to separate the hydrocar- 
bons, an isobutane recycle stream, normal butane, rerun 
alkylate, and a heavy alkylate which will be a small per- 
centage of the total alkylate produced depending on the 
end point desired on the rerun alkylate 
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ALKYLATION PLANT FLOW 
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; ‘ Rellogg FL logical outcome 


of the compa fields of fixed-bed 


Hydrotorming . 

Kellogg des rst Hydroforming unit 
in 1940, and has des Puilt all but one of the subse- 
quent units .. . more than 90 percent of world capacity. In 
the field of Fluid catalytic cracking, Kellogg has engineered 
better than 70 percent of world capacity. 

Comprehensive data on Fluid Hydroforming for both 
naphtha upgrading and aromatics production — from the com- 
pany’s own pilot plants and from all other authoritative 
sources—is available to Kellogg customers. 





Wide Flexibility in Operating Conditions! 


Kellogg-designed FLUID HYDROFORMING 
units, the modern reforming equipment that 
brings the efficient fluid catalyst technique to the 
upgrading of naphthas, are engineered to provide 
wide flexibility in choice of operating conditions. 

Catalyst level in the reactor can be varied 
over wide limits. The turbulent catalyst bed serves 
to improve catalyst-feed contact, and also furrc- 
tions as an impcrtant aid in temperature control. 
Steady, uninterrupted production of desired 
quality may be maintained continuously on any 
given feed stock, since fresh catalyst may be in- 
troduced as necessary to maintain desired cata- 
lyst activity and selectivity. 

Fluid Hydroforming provides higher octanes 
from low quality naphthas. And since it is a 


continuous, regenerative process, it is adjustable 
to a variety of feed stocks from hexanes (for 
benzene production) to kerosene, including vir- 
gin heavy naphthas, high-sulphur cracked naph- 
thas and mixed virgin-and-cracked feed. 

Fluid Hydroforming is not only more eco- 
nomical in eperation but also requires a lower 
initial investment than comparable fixed-bed 
equipment. If you are considering expansion or 
renewal of naphtha processing facilities, a 
study of Fluid Hydroforming advantages will 
be rewarding. 

A Kellogg bulletin, “FLUID HYDRO- 
FORMING”, gives detailed pilot plant data on 
the performance, yields and octane ceilings of 
the process. Copy will be mailed on request. 


THE M. W. Kezzoce Company 
1d at pat 


fo fiyoregeatan 


"ror 


The first commercial Fluid Hydrotorm- 


ing unit—to process 2000 BPD of straight 
run naphthas for aviation stock —is well 
along in construction on the Gulf Coast. 


NEW YORK JERSEY CITY LOS ANGELES 


TULSA HOUSTON 


TORONTO LONDON 








Butane Vapor Phase Isomerization 
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APPLICATION: The process is applied to the isomer- 
ization of butane to isobutane. 

DESCRIPTION: The process 
normal butane vapor, at a moderate temperature, through 
a reactor or bank of reactors packed with a granular 
catalyst containing aluminum chloride. Dry hydrogen 
chloride gas is incorporated with the butane vapors to act 
1s a catalyst promoter. The reactors may each consist of 
1 single catalyst bed, or may be of a heat-exchanger type 
with the catalyst placed in tubes surrounded by circulating 


consists of passing 


cooling liquid 

In typical plants the hydrocarbon charge is first pumped 
through a regenerative drying unit. It is then completely 
vaporized before it enters the reactors, together with a 
measured amount of hydrogen chloride recycle gas. The 
reactor effluent flows to a receiver through a cooler and 
1 refrigerated condenser which condenses all the butanes, 
the hydrogen chloride going into solution. A small amount 
of uncondensable gas is vented from the receiver after 
being scrubbed with product recycle to recover hydrogen 
chloride. The condensate is charged to an HCl stripping 
column which effects substantially complete removal of 
recycle hydrogen chloride gas. Butanes, essentially free of 
hydrogen ( hloride, flow from the base of the column, while 
vapors, consisting largely of hydrogen chloride, are re- 
evcled to the reactors. Traces of hydrogen chloride in the 
isomerized product are removed by scrubbing. 
The catalyst is resistant to poisons, but it is necessary 


caustic 


to reduce the proportion of olefins and pentanes in the 
charge stock to a low figure, since both of these produce 
objectionable by-products and tend to shorten the life of 
the catalyst. 

OPERATING CONDITIONS: The table illustrates 
typical operating data. 


Plant I Plant 2 





Norma! butane charge to reactor, Bbi./ Day 
Isobutane in product, volume percent 

Reactor inlet temperature, °F 

Reactor pressure, Ibs./sq. in. gauge 

Hydrogen chloride in reactor feed, mole percent 
Catalyst consumption, Ib./day 

Alumina (AlCls absorber) consumption, Ib./day 
Hydrogen chloride consumption, !b./day 
Isobutane produced, gals./lb. catalyst 

On stream time, percent 

Space velocity in catalyst bed, liq. vol./vol./hr* 
Space velocity in AlCls absorber liq. vol./vol./hr.* 


* Based on plant feed 
+ Quantitative figures unavailable 


COMMERCIAL INSTALLATIONS: Nine 


follows: 
Shell Oil Company, Inc., 
The Texas Company, 
The Texas Company, 
Richfield Oil Company, 
Tide Water Associated Oil (¢ 
Union Oil Company, 
Sinclair Refining Company, 
Trinidad Leaseholds, Ltd., 
Curacaosche Petroleum Ind. Mij 


units as 


Houston 

Port Arthur, Texas 

Lockport, Ill 

Watson, Calif 
ompany, Avon, Calif 
Wilmington, Calif 
Sinclair, Wyo 
rrinidad, B. W.1 
(Curacao, N WwW 1 





Liquid Phase Isomerization 


SHELL DEVELOPMENT COMPANY 





APPLICATION: The process is applied to the isomeri- 
zation of butane and pentane 

DESCRIPTION: The normal liquid paraffin (butane 
or pentane) is charged continuously at essentially atmos- 
pheric temperature through one of two feed dryers, used 
alternately and regenerated periodically, through a heater 
where the temperature is raised to about 180° F., thence 
through a packed catalyst-scrubber column and into the 
contactor. A liquid-liquid extraction of a small side-stream 
of the contactor catalyst with the feed takes place in the 
scrubber. The valuable active catalyst components pass 
back to the contactor in solution while the fluid inactive 
Alf | complex, 
quence of the small amount of side reactions, runs to the 


hydrocarbon which forms as a conse- 


bottom of the column and is periodically drained off. 
The contactor is a vertical autoclave equipped with a 
mixing device to provide intimate contacting of catalyst 
and hydrocarbon. A relatively short residence time. of the 
order of 10 to 15 minutes, in the contactor is sufficient 


to achieve a high conversion: 50 percent or better for 


After phase 


butane and 55 to 60 percent for pentane 


Table 1—Design Conditions 


Process Conditions Butane Pentane 


AlCls content of catalyst. wt 
Temperature in contactor, °F 4 17 
HC! content of feed, weight percent 5 
Average remdence in contactor, m Component. Volume Percent 
Catalyst to hydrocarbon vol. ratio I er be g than butanes 
in contactor I 
Operating premsure, contactor, pag 
He partial pressure in contactor 
rocarbons as Alt 
H2 concentration in feed, mole 3 Yield of wsoparalf 
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Table 2—Average Yield Data from Butane 


complex 


separation from the catalyst in the baffled upper settling 
section of the contactor, the isomerizate flows to the cata- 
lyst-removal column for separation of dissolved catalyst 
by a simple fractionation. This recovered catalyst is 
pumped back to the contactor; the isomerizate is taken 
overhead, condensed, and pumped to the HC] stripper 
where the acid gas is removed and recycled to the con- 
tactor. The isomerizate, thus essentially freed of HCl, is 
given a caustic wash and sent to subsequent operations. 

In pentane isomerization the bulk of the hydrogen is 
recycled from the top of the catalyst column accumulator; 
however, some passes in solution to the HCI stripper and 
is recycled with the HCl. 

The small amount of uncondensable gas that is formed 
is vented from the catalyst column accumulator through 
a scrubber, where a countercurrent stream of HC] stripper 
bottoms absorbs HCI in the vent gas and reduces its loss 
to a minimum. 

OPERATING CONDITIONS: See Table | 

YIELDS: See Tables 2 and 3. 

COMMERCIAL INSTALLATIONS: Six installations 


Table 3—Average Yield Data from Pentane 


Single Pass 
Isomerizate 


Feed Feed 
Cc 


Stock Volume Percent Stocks 








0.0 Butanes 0.0 06 
42 5 6.1 60.5 
956 : N 90.7 35.0 
02 : 3.2 18 
Hydrocarbons as AlCls complex <0.1 

Yield of isoparaffin 


Petroleum Re finer 




















H : 
wv) 


BUTANE ISOMERIZATION PROCESS aA 


ATALYST SCRUBBER 
MN 


PARAFFIN 


September, 1952—A Gulf Publishing Company Publication Gas Conversion Processes 169 





all one piece 
.-finned tube 


fins are extruded from the tube itself 


These two views show the construction of Wolverine 
Trufin* — the integral finned tube. The large drawing 
illustrates how the fins are formed from the wall of the 
tube and remain a part of it. Thus, Trufin’s efficiency 
is unaffected by vibration or sudden temperature 
changes. This finned tube can be fabricated as easily 
as plain tube. Trufin has an outside surface area 
many times that of plain tube and points the way 

to greatly increased efficiency. In addition Trufin 
can often help you reduce unit size, installation and 
maintenance time, thus lowering your costs. Find 

out about Trufin, the integral finned tube, and its 
relation to your own heat transfer application. 
Available in a variety of sizes, fin spacings and 

alloys. Send for your copy of the new brochure, 


Wolverine Fabricated Parts. 


*Reg. US. Pat. Off. 


WOLVERINE TUBE DIVISION 


Calumet and Hecla Consolidated Copper Company 
Incorporated 
Vanufacturers of tubing erclusively 
1431 CENTRAL AVENUE + DETROIT 9, MICHIGAN 
ome | o pmenan 


Plants in Detroit, Michigan and Decatur, Alabama; Sales Office? n Principal Cities- = 


— 
Wolverine Trufin and the Wolverine Spun End Process available in Canada through the = Lendon, Ont ~ ae 


= 
Export Deportment, 13 E. 40th St., New York City 16, N. ¥. > 
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ALKYLATION 


ISOMERIZATION 


DETERGENTS & BUILDERS 


September, 1952 


CHEMICAL USERS’ GUIDE 


to General Chemical Products for the Petroleum Industry 





ANHYDROUS HYDROFLUORIC ACID 


Grades or Strengths: 99. HF min. (one grode only) 
Pocking: Stee! Cylinders, Tonk Cors 


SULFURIC ACID 


Grades or Strengths: Stondord 
66° Boume—93.19% H»SO, 
99% H.SO, 
Diamond—66° Boume 
Crystal—66° Boume 
Pocking: Tonk Borges, Steel Tonk Cors, Steel Tank Trucks, Steel 
Drums, also Corboys 


POLYMERIZATION or ALKYLATION 


FLUOSULFONIC ACID—HO:SO-F (HSO;F) 


Grades or Strengths: Min. Content 98% Fluosulfonic Acid 
Pocking: Steel Tank Cors, Stee! Drums 


BORON TRIFLUORIDE 


Gas: Cylinders 

Etherate Complex: 47.9% min. BFs. Packing: Stee! Drums, Tonk Trucks, 
Tonk Cors 

Phenol! Complex: 26.3% Mox. BFy. Packing: Stee! Drums, Tank Cors 

For Bulk Quontities write Baker & Adamson Products, General 

Chemical Division, Allied Chemical & Dye Corporation, 40 Rector 

St., New York 6, N. Y. 


SULFONATION 


SULFURIC ACID 


SULFAN® “B” (Stobilized Sulfuric Anhydride) 
Grades or Strengths: 99% SO, min. 
Packing: 55 Gal. Drums, Tonk Cors 


OCLEUM 
Grades or Strengths: 15% free $O, (103.38% H»SO,) 

20% free SO: (104.5% H2SOx) 

65% free SOs (114.38% H2SO,) 
Packing: Stee! Drums, Tank Cors, Tank Barges, Tank Trucks 





MURIATIC ACID (Hydrochloric) 

Grades or Strengths: Standard—18°, 20°, and 22° Baume 

Packing: Rubber-lined Tank Cars, Rubber-lined Tank Trucks, also 
Carboys 





SODIUM METASILICATE 


Grades or Strengths: Granular, thru 10 mesh; Powdered, 90% thru 
4 mesh 
Packing: Multiwall Paper Bags, Fibre Drums 


DISODIUM PHOSPHATE 


Grades or Strengths: Anhydrous 
Packing: Multiwall Paper Bags, Fibre Drums 


SODIUM SULFATE, Anhydrous 


Grades or Strengths: Standard, approximately 99.5% Na2SO, 
Packing: Multiwall Paper Bags 


BASIC CHEMICALS 


ACIDIZING 


MUD CONDITIONING 


OTHER CHEMICALS 


TRISODIUM PHOSPHATE 
Grodes or Strengths: Coarse, thru 10 on 20 mesh; Medium, thru 20 
esh on 100 mesh; Stondord, thru p) mesh, 
> thry 100 mesh; Fines, thru 40 mesh, 0% 
thry 100 mesh; Floke. 
Packing: Multiwall Paper Bags, Fibre Drums 


TETRASODIUM PYROPHOSPHATE 
Grades or Strengths: Anhydrous, Powdered, 100% thru 20 mesh, 90% 


min, thru 100 mes 
Packing: Multiwall Paper Bags, Fibre Drums 


SODIUM TRIPOLYPHOSPHATE 


Grades or Strengths: Anhydrous, Powdered, 90% thru 100 mesh; 
Gronulor, 95% thru 20 mesh 
Packing: Multiwall Paper Bags, Fibre Drums 





MURIATIC ACID (Hydrochloric) 
HYDROFLUORIC ACID 





SODIUM SILICATE 


Grades or Strengths: Clear and Opalescent Grades in a wide range 
of viscosities ranging from 38° to 60° Baume 
Packing: Steel Drums, Tank Cors, Tank Trucks 


DISODIUM PHOSPHATE 

TRISODIUM PHOSPHATE 

TETRASODIUM PYROPHOSPHATE (TSPP) 
SODIUM TRIPOLYPHOSPHATE 





Aluminum Sulfate, Standard & Iron Free 
Aqua Ammonia 

Cuprous Chloride 

Nitric Acid 

Potassium Nitrite 

Sodium Fluoride 

Other Heavy Chemicals 


CATALYSTS and SPECIAL CHEMICALS 


Companies requiring catalysts, addition agents, inhibi- 
tors, or other special chemicals “tailor-made” for their 
individual processes are invited to consult with General 
Chemical on their requirements. The same progressive 
research, technological ‘know how," and practical 
experience that has found the answer to so many 
petroleum chemical problems during General's long 
service to the Industry may help provide the solution to 
yours, too. 


The products advertised herein are commercial chemicals having various uses, some of which may be covered by patents. and the user must accept full responsibility for compliance therewith, 


FOR THE LABORATORY OR SPECIAL APPLICATIONS. BAKER & ADAMSON REAGENTS ond FINE CHEMICALS 


GENERAL CHEMICAL DIVISION 


ALLIED CHEMICAL & DYE CORPORATION 


40 RECTOR STREET, NEW YORK 6, N. Y. 


Offices: Albany * Atlanta * Baltimore * Birmingham * Boston * Bridgeport * Buffalo * Charlotte * Chicago 
Cleveland * Denver * Detroit * Greenville (Miss.) * Houston * Jacksonville * Kalamazoo * Los Angeles 
Minneapolis * New York * Philadelphia * Pittsburgh * Providence * San Francisco * Seattle * St. Louis 


FOR AMERICAN INDUSTRY 


Yakima, (Wash.) 


In Wisconsin: General Chemical Company, Inc., Milwaukee 


in Conada: The Nichols Chemical Company, Limited * Montreal * Toronto * Vancouver 
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Pentane and Butane Isomerization 


STANDARD OIL COMPANY (INDIANA) 





APPLICATION: The Indiana Isopentane process is a 
method for isomerizing normal pentane to isopentane. The 
process can be used with little change for butane isomeriza- 
thon 

CHARGE: Normal pentanes or normal butane 

PRODUCT: lIsopentane or isobutane 

DESCRIPTION: The isopentane process usually is 

perated on a basis. An been 
»perated in conjunction with an alkylation unit in the 

Deisobutanized alkylate 
taken 


recycle installation has 


mar shov n the diagram 
1 depentanizer where pentanes are 

i e subsequently split in an isopentane tower. 
Anhydrous HCI from the HCI stripper and a small amount 
added to the normal pentane and the 


of the reactor which 


! penzerne ire 

ntroduced at the bottom 
d catalyst The 
ints of entrained catalyst which sep 


HCI not flashed off in the 


overhead from the reactor 


ma | imo 
it in the settlers. The 


settler is Equilibrium 


stripped in the HCI stripper 
» high once-through conversions but if pure 
is desired the product is fractionated in the 


used for feed With 


cations as shown in the flow diagram for 


sopentane 


” system preparation 


merization, the process may be adapted for the 


isomerization of normal butane. For this use benzene in 
hibitor is not required. 

The catalyst is a liquid aluminum chloride-hydrocarbon 
complex promoted with anhydrous HCl. Cracking and 
disproportionation are suppressed and long catalyst life 
is maintained by inclusion in the feed of small amounts 
of cyclic hydrocarbons. From about 0.3 to 1.3 weight 
percent of benzene is particularly effective. The use of 
benzene to replace hydrogen as the inhibitor permits 
operations at lower pressures than are required in the 
Isomate process and thereby effects a substantial reduction 
in investment costs. 

OPERATING CONDITIONS: For pentane isomeriza 
tion, temperatures in the range of 195 to 225 F. and 
pressures in the range of 275 to 325 psi are used. For 
butane isomerization, a temperature of 210 F. and a pres 
sure of 400 psi are used. 


COMMERCIAL INSTALLATIONS: The isopentane 
isomerization process has been operated at the Texas City 
Refining 
butane isomerization process has been operated 
Whiting and Wood River refineries of Standard Oil Com 


' Indiana ) 


refinery of Pan American Corporation. The 


ut the 


pany 





Isomate 


STANDARD OIL COMPANY (INDIANA) 





APPLICATION: The Indiana Isomate process converts 


ber pentanes and hexanes into isomers of 


A particularly 


her octane number uttractive application 


! of neohexane and diisopropyl from a 
harge stock consisting 
CHARGE: Licht, 


per lanes and hexanes or he Xanes alone, may be isomerized 


primarily of paraffinic hexanes 


straight-run naphthas which contain 


Pentanes alone may ilso be treated but they are iso 


} 


merized more economica by the Indiana Pentane Iso 


merizatio Py ¢ 


DESCRIPTION: Dy 
vhere HCl is recovered from the HCI stripper gas. The 
iphtha contair ssolved HC] passes through a pre 


feed enters the 


ibsorption tower 


heater and is introduced alot with the gaseous hydrogen 


into the bott reactor which contains aluminum 
chloride-hydro 


fluent consists of isomerized naphtha, HC], hydrogen, and 


complex catalyst. The reactor ef 


1 small amount of entrained catalyst. The entrained cata 


lyst is separated by settling for return to the reactor. 


Hydrogen and a portion of the HC] are flashed off in the 
cold settler, and the HCl which remains in the product is 
removed in the HCI stripper. The HCI streams are com 


bined and are returned to the absorber. The isomate prod 
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ict may be debutanized and blended directly into aviation 
or motor fuel. Alternatively, the product may be further 
high-boiling, low-octane- 


fractionated to segregate the 


number isomers for recycling to the reaction step. 

OPERATING CONDITIONS: The preferred condi 
tions are temperatures in the range of 240-250 F., and 
pressures in the range of 700-800 psi. 

YIELDS: When operated on a once-through basis, 
liquid yields in the order of 100 volume percent are ob 
tained; the product has an unleaded octane number of 
ibout 80. When the once-through isomate is fractionated 
and low-octane-number pentanes and hexanes are recycled, 
the unleaded octane number of the product is raised to 
ibout 91 with only a slight sacrifice in yield. By this latter 
technique, hexanes alone may be converted to an excellent 
aviation blending stock consisting primarily of neohexane 
and diisopropyl. 

COMMERCIAL INSTALLATIONS: Isomate plants 
of approximately 5000-barrels and 1750-barrels-per-day 
capacity have been constructed and successfully operated 
at Whiting. Ind., and Salt Lake City, Utah. Pentane re 
cycling has been employed at Whiting and hexane recycling 


at Salt Lake City 
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W-S 


FORGED STEEL 


FITTINGS 


Screw-End and Socket-Weld Types 


Since Watson-Stillman engineers first developed their special line of 
forged steel fittings to meet the service conditions of the Petroleum 
Industry, the W-S double-diamond trade-marked fitting has been iden- 
tified with longer, more dependable life and lowest per-year cost in all 
phases of the industry’s operations. 
Precision-machined from solid drop-forged steel bodies, Watson-Still- 
man fittings are much less subject to unscheduled outages than fittings 
made from other materials or by other methods of fabrication. Being 
stronger, they are much smaller and lighter . . . bringing economies in 
weight and space all the way down the line. Their denser, tougher 
metallic structure is more resistant to corrosion, vibration, shock, and 
all types of stresses—including internal pressure and creep—than other 
types. 
Yes, there are many reasons why W-S double-diamond fittings are pre- 
ferred by all industries. Want more information? See your Watson- 
Stillman distributor or write direct. 

* Stronger * Smaller * Lighter * Tighter 

~ * More Uniform * Lower Service Cost 

SOLD THROUGH LEADING DISTRIBUTORS . . . EVERYWHERE 


WATSON -STU LIMA Rani. 
ESTABLISHED; 1848 ROSELLE, NEW JERSEY 


Designers and Manufacturers of Forged Stee! Fittings, Hand Pumps, Jacks, Wire Rope Shears, Pipe Benders and Hydraulic Equipment 
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We gain 3 days production 
cleaning towers on-line” 


THAT'S THE REPORT trom a Texas plant superin- 
tendent. His 45 foot absorber tower produces 
120,000 gals a day. Cleaning it used to take 4 


days, with a production loss of $26,800 


Not any more. Now he just pumps a powerful 
Oakite detergent solution through the tower and 
circulates for about 20 hours, He oot only gets 
3 days more production—he saves $695 on 
cleaning costs, and gets these other advan- 
tages besides 


 Nocutting-in, no di tling of equip 





Thorough cleaning, even in hard-to-get-at 
spots for optimum metal inspection 


A minimum of abrading — critical dimen- 
sions remain unchanged 


M e crew rel d for other work 





while solution circulates 


TRY IT YOURSELF. Ask your local Oakite Tech- 
nical Service Representative. Or write Oakite 
Products, Inc., 50B Rector St., New York 6, N. Y 


PR weOustaray Cteay 
ott Ne 


OAKITE 


«tt 
4), ~« 
te ‘ a* 
‘ts - merwoos * * 


PETROLEUM SERVICE DIVISION 


Technical Sermce Representatives on Principal Cures of U S & Canada 


SAVE TIME-SAVE TUBES 
Clean Exchangers Chemically 


The quickest and (in the long run) cheapest way 
to clean tubular heat exchangers is the in-place 
method of circulating hot solutions 
cleaning compounds 

METHOD: Circulate powerful Oakite detergent 
through oil side to remove carbon, wax, oil de- 
posits. Circulate Oakite Compound No. 32 through 
water side to remove scale and rust. Quickly re- 
stores unit to peak heat transfer efficiency. Much 
quicker, more thorough than lancing with air or 
steam. No expensive dismantling. No damage to 
tubes as with rodding, drilling, or fish sawing 


of chemical 


‘ 


Ask your local Oakite Technical 
Service Representative for On-site 
demonstration. Or write for full 
details. No obligation either way 


FREE Booklet F7629 gives 


Oakite story on Cleaning 
heat exchangers; cleaning towers, 
reconditioning drums; cleaning 
tank cars; cleaning salvage parts 
Wrice for your copy today 
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UNIVERSAL OIL PRODUCTS COMPANY 





APPLICATION: The process has been used for the 
conversion of normal butane to isobutane to augment sup- 
plies of the latter for production of alkylate for aviation 
gasoline blending. The process is also applicable to pro- 
duction of isopentane from normal pentane and for im- 
proving the octane number of hexane fractions. 

DESCRIPTION: In this process a dry feed and anhy- 
drous hydrogen chloride (a promoter for the isomeriza- 
tion reaction) are passed over a catalyst which contains 
aluminum chloride. The reactor product passes to an 
aluminum chloride column where the aluminum chloride 
and pentanes with some normal butane are removed as a 
bottoms product and recycled to the reactor. The overhead 
product from the aluminum chloride column containing 
hydrogen chloride is separated in a hydrogen chloride 
column, the hydrogen chloride returning to the reactor 
The isomerized product is then scrubbed with caustic 
solution and usually goes to an alkylation unit where the 
isobutane reacts to make alkylate and the normal butane 
is returned to the isomerization unit 

Catalyst activity is maintained by adding aluminum 


chloride to the reactor, using a portion of the feed as a 
carrying medium. 

Where normal butane or normal pentane is converted 
to the corresponding iso-compound the recycle stream is 
the normal hydrocarbon. 

The process is operated at pressures in the order of 
200-350 psi and at temperatures of 180 to 220 F. 

YIELDS: Typical results for normal butane and pen- 
tane feeds are tabulated below: 


TYPE OF FEED n-Butane 2-Pentane 





Operating Conditions: 
Reactor temperature, F. 190 180 
Reactor pressure, psi 250 250 
HC! in reactor feed, mole percent 7-10 | 7-10 
Product Analyses 
Isobutane 50 
Norma! butane 458 
Isopentane 
Normal pentane 2 
Catalyst Consumption: 
Pound AlCls per barrel iC« or iCs produced 
Pound HC! per barrel iC¢ or iCs produced 





Catalytic Dehydrogenation 


UNIVERSAL OIL PRODUCTS COMPANY 





APPLICATION: The process, broadly speaking, covers 
the removal of hydrogen from hydrocarbons to produce 
less saturated hydrocarbons. Catalytic butane dehydro- 
genation means removal of hydrogen from butane to form 
butylene and hydrogen. 

DESCRIPTION: The dry normal butane charge is 
heated to reaction temperature and introduced into the 
catalyst zone where it undergoes dehydrogenation, draw- 
ing the required heat of reaction from an external circu- 
lating flue gas system. 

The material leaving the catalyst tubes is composed of 
unreacted butane, butylene, hydrogen, and a small per- 
centage of other light gases such as methane, ethane. 
ethylene, propane, and propylene. It passes through the 
butane charge heat exchanger into a gas scrubber where 


it is cooled by a circulating oil stream and washed free 
of any entrained tar or coke. The gas is then compressed 
to 100-150 psi and discharged to the gas recovery system 
for separation of the butane-butylene fraction from the 
hydrogen and light gases. 

In order that the processing may be continuous, the 
reactors containing the catalyst are built in pairs, and 
one reactor is kept in service dehydrogenating butane, 
while the other is being reactivated by having the carbon 
burned off. 

YIELDS: The commercial dehydrogenation of normal 
butane is usually carried out at a conversion of about 30 
percent per pass in a recycle operation. The ultimate yield 
of butylene is 75 to 80 barrels per 100 barrels of butane 
converted. 





Hydrogenation 


STANDARD OIL DEVELOPMENT COMPANY 





APPLICATION: High-pressure hydrogenation has 
been used in the manufacture of aviation base stock and 
motor gasoline from gas oils, water white paraffinic kero- 
sines from inferior quality distillates, and high-viscosity- 
index lubricants from poor quality lube distillates. During 
the war, large quantities of isooctane aviation blending 
agent were produced using high-pressure hydrogenation 


DESCRIPTION: In the hydrogenation process, the 
charging stock, together with sufficient hydrogen, is 
pumped into a reaction vessel containing catalyst. At the 
desired temperature and at pressures up to about 3000 
psi, the reaction takes place. The hydrogenation step 
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proper is outlined in the accompanying flow sheet. 

Hydrogen necessary to the process may be produced 
by any of the usual methods; but the oil industry, with 
its generous supply of refinery and natural gas, would 
almost certainly make hydrogen by the treatment of hy- 
drocarbons with steam. The “tube” method of hydrogen 
manufacture is also outlined in the flow sheet opposite. 

No coke is formed in high-pressure hydrogenation, and 
the catalysts employed, both in this process and in the 
manufacture of hydrogen, are unusually rugged so that 
the process is continuous. Runs of more than a year are 
common, and the process shows very favorable service 
factors. 


Vol. 31, No. 9 


Petroleum Refiner 

















7 
j 
| 
| 
| 


4 


a 
2 
| 


ig 











U.O.P. ISOMERIZATION PROCESS 


- 


September, 1952—A Gulf Publishing Company Publication Gas Conversion Processes 177 





NEED these Quality Products 


for Petroleum Processing? 


Get them from SOLVAY 


8 PAT OFF 


Want to be certain of quality and uniformity in the chemi- 
cals you use for processing operations? Make sure you get 
them from SOLVAY—America’s leading producer of alka- 
7 lies and associated chemicals! You can also depend on 
OLV4 SOLVAY for service—for helpful sales service from thir- 
S + teen sales offices and a nationwide chain of distributors; 
Alkalies S Chemicals for delivery service from centrally-located plants and over 
200 coast-to-coast stock points; and for an exclusive Tech- 

Since /88/ nical Service for the petroleum industry. 


SOLVAY PROCESS DIVISION 


Seda Ash + Caustic Soda + Caustic Potash + Chlerine ALLIED CHEMICAL & DYE CORPORATION 
Calcium Chioride . Potassium Carbonate . Sodium Bicarbonate 61 Broadway, New York 6, N. Y. 

Specialty Cleansers - Ammonium Bicarbonate . Sodium Nitrite BRANCH SALES OFFICES. 
Para-dichlorobenzene . Ortho-dichlorobenzene . Monochtorobenzene 


Boston * Charlotte ¢ Chicago * Cincinnati ¢ Cleveland ¢ Detroit ¢ Houston 
Ammonium Chloride 


New Orleans © New York © Philadelphia ¢ Pittsburgh © Sc. Louis © Syracuse 
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It’s better to get 


all your valves 
from ONE source 


Say 6 
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OIL DISTILLATION PROCESSES 


Crude Distillation for Maximum Lubes 


FOSTER WHEELER CORPORATION 





APPLICATON: The process is applied to the fractional 
separation of crude oil while producing a maximum yield 
of lubricating oil stocks 

CHARGE: Crude oil 

DESCRIPTION: Prefractionation and the separation 
of naphthas, refined oils, and light gas oils in an atmos 
pheric column, plus the removal of heavy gas oils and 
lubricating distillates from the reduced crude in a vacuum 
column represents the fractionation sequence favored by 
most rehiners 

The crude enters the unit through a vapor heat ex 
changer, then through a series of exchangers where it 
absorbs heat from a circulating intermediate reflux stream 
from the atmospheric fractionating column. Further tem 
perature increase is obtained by the exchange with the 
paraffin distillate stream from the vacuum column; the 
crude stream then passes through tube bundles located in 
the vacuum tower. After flashing off hydrogen sulfide, 
vater and a light naphtha fraction the partially cracked 
educed crude from the prefractionator is pumped through 
i heat exchanger where it absorbs heat from a circulating 
ntermediate reflux of the vacuum tower and then to the 
eater where it is raised in te mperature to effect vaporiza- 

m of the remaining naphtha, the refined oils and light 
. ils 

The reduced crude from the atmospheric tower is 
imped directly to another heater where it absorbs suf 
cient heat to etlect vaporization of the remaining gas oils 
dt light and heavy lubricating oil stocks, which are 


then fractionally separated in the vacuum tower. 

The heat exchange system for each unit of this type will 
vary as a function of the value of fuel in the refinery and 
of the products to be made. Latest designs in reflux systems 
include the extended use of circulating or side reflux 
streams. As many as four reflux streams have been used 
in an atmospheric column and three streams in a vacuum 
column. The use of these reflux streams affords more ac- 
curate control of the quality of individual product streams 

Crude distillation units are designed on an individual 
basis according to the particular product requirements. 
Units in common use are one, two or three stages. Pre 
fractionation by flashing off water and hydrogen sulfide 
concentrates the low-temperature sulfur corrosion prob- 
lem to one small section of the entire unit. It also removes 
the lighter fractions from the crude thereby increasing top 
of tower temperature in the atmospheric column and 
avoids steam condensation therein. The heat required for 
the prefractionator is obtained almost entirely by heat 
exchange 

The atmospheric distillation part of the system removes 
the remaining naphtha, the refined oil, and light gas oil 
Further atmospheric distillation would be attended with 
a certain degree of thermal degradation which is not con- 
ducive to the production of the highest quality of lubricat 
ing distillate; therefore, the reduced crude from the 
atmospheric column is further reduced in the vacuum 
listillation part of the system to produce the lubricating 


oil stocks 





Crude Distillation for Maximum Cracking Feed 


STONE & 
WEBSTER-BADGER 





APPLICATION: Th: 


crude oil and preparing feed stock 


process provides a means for 
fractionally distillir 
for a catalytic cracking unit 

PRODUCT: The combination unit on the flow sheet 
followin products gas, propane butane 
isoline (66 API), naphtha (54 API), kerosine (42 API) 
light gas oi! (38 API) heavy gas oil (27 API). vacuum 
distillate (22 API). light vacuum distillate (27 API) 
heavy vacuum distillate (19 API), and vacuum tar (6.0 
API). However, different gravities of as many products 


produc es the 


ire possible 

DESCRIPTION: The oil is heated to appropriate 
vaporization temperature in the heater and passt d into the 
vaporizer section of the fractionator. The distillates rise 
through the tower and the residue flows downward over 
several steam stripping trays and out of the tower to the 
vacuum unit charge pump. The reflux heat is removed at 
two levels in the tower. Each sidedraw flows by gravity to 
its stripper and then is pumped to storage 

The total overhead from the tower is partially con 
densed and flows to the accumulator in the base of the 
stripping tower Here the condensed water is drawn off 
and the condensed gasoline pumped to the compressor after 
cook r The vapors from the accum ilator are compressed 
zasoline in the compressor after 


a vapor-liquid 


and contacted with the 
cooler. The combined stream flows to 
separator from which the liquid is pumped as feed to the 
stabilizer 

The reduced crude from the tower is pumped to the 
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vacuum unit heater where vaporization is effected with 
or without steam, depending on the distillate required 
and the flash vaporization characteristics of the reduced 
crude. The furnace effluent passes to the vacuum flash 
tower and the vaporized distillates rise through an entrain 
ment separation tray and then are contacted on three trays 
with the lower circulating reflux for partial condensation. 
A portion of the liquid withdrawn from the lower draw 
tray is taken as a heavy vacuum distillate. 

The remaining uncondensed distillate rises through the 
top draw tray and is contacted on trays with the upper 
reflux, totally condensed, and withdrawn as light vacuum 
distillate. Part of this liquid is returned as reflux to the 
vacuum flasher top tray after being cooled. The light 
distillate product is mixed with the heavy vacuum distillate 
and sent to storage. The two distillates may be combined 
and sent without cooling to the catalytic cracker feed 
tank 

The vacuum tar is separated and flows to the bottom 
of the vacuum flasher where a relatively cool tar recycle 
stream enters the tower to reduce the temperature and 
prevent coking in the bottom. The tar is pumped to 
storage. 

OPERATING CONDITIONS: The operating condi- 
tions for a unit of this type vary widely depending on the 
properties of the crude oil and desired product quantities 
and specifications. 

COMMERCIAL INSTALLATIONS: Many units of 


this type have been in operation for a number of years. 
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Write for Klemp 
new free, fully 
WMustrated, techaxal 
catalog entitled 
KLEMP 4 “GRATES 
Serving the Nation's 
Major 01 Componies 





World’s Largest Manufacturer of Open Steel Meshes 


The Klemp Metal Grating Corporation has shipped its 

open steel and aluminum grating and treads, ganister lining 
reinforcement meshes, and open steel and aluminum bridge deckings 
to the leaders of industry, construction and commerce in the 

four corners of the world for almost half a century. 


Send for our new Petroleum Catalog! See how we meet the needs 
of the world’s major oil companies by fabricating the following products 
to our customers exact specifications: 


KLEMP HEXTEEL® AND FLOORSTEEL® 

for reinforcement of ganister linings. 
KLEMP-KREST* GRATINGS AND TREADS 
KLEMP DIAMOND RIVETED GRATING 
KLEMP SERRATED GRATING AND TREADS 


for catwalks, stair treads, runways, and lower stairs. 


Our specialized experience in solving difficult grating problems and pipe 
and vessel lining problems is at your service. Send in your blueprints for quota- 
tions today! All types of Klemp gratings are available for immediate delivery. 


KLEMP METAL GRATING CORPORATION 


Executive Office: 1379 North Branch Street, Chicago 272, Illinois 


Plants and Worehouses of C 





lenamene 


the most effective additives 


known...keep gasoline cleaner... 


longer... at low cost 


WHAT IS GUM? Gum is a non-volatile ma- 
terial resembling varnish or lacquer. Sol- 
uble in gasoline, gum separates only when 
gasoline evaporates, unless highly concen- 
trated. Sometimes gum settles as a heavy, 
dark-brown oil. The enemy of engine effi- 
ciency, gum coats carburetors, plugs jets 
and screens, and causes valves to stick. 


WHAT INHIBITORS DO. Commercial gaso- 
line inhibitors retard oxidative deteriora- 
tion, the first step in gum formation. To 
prevent storage loss, inhibitors should be 
seluble in gasoline but not in woter. They 
should not color gasoline and should re- 
sist darkening 


THE TENAMENES — EASTMAN INHIBITORS. 
For years Eastman has made the most effec- 
tive gum inhibitors known—Tenamene 1! and 
Tenamene 2. Formerly these were sold 
through another company under another 
name. Now Eastman makes them available 
directly and from convenient stocks. Choice 
between the two gum inhibitors depends 
on a number of factors, such as the crude, 
the treatment and possible caustic carry- 
over. Tenamene 2 should be used where 
traces of caustic are present. Where caustic 
is not present, choice must be based on 
such tests as ASTM Gum, Oxygen Bomb or 
Copper-dish Gum. Since Tenamene 2 is 
more concentrated and non-inflammable, 
its slightly higher cost is frequently more 
than offset by lower shipping costs. 
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FOR MOTOR FUELS. Tenamene |! is a mo- 
bile, tan liquid composed of 48% N-n- 
buty! p-aminophenol in isopropanol, 5 
to 52 Ibs. per 1000 bbls. inhibit gum in 
most motor fuels, protect dyes from 
fading, and retard tetraethyl lead de- 
composition. 

FOR MOTOR FUELS AND ALL AVIATION 
GASOLINES. Tenamene 2 is a mobile 
tan-to-red liquid comprising N,N’-di-sec- 
butyl p-phenylenediamine. For motor 
fuels generally, 2.6 to 26 Ibs. per 1000 
bbis. are used. Tenamene 2 has been 
thoroughly tested in aviation gasolines 
and approved for military purposes. It 
is highly resistant to extraction by water 
and caustic solutions. In hot, humid cli- 
mates Tenamene 2 greatly retards de- 
terioration of aviation gasoline that re- 
sults in lead deposits. The maximum 
concentration allowable in aviation 
gasolines (8.4 Ibs. per 1000 bbls.) 
should be added. 


FOR COPPER CONTAMINATION. Tena- 
mene 60, third member of the Tena- 
menes, is a mobile, red liquid com- 
posed of 80% disalicylal propylene 
di-imine in toluene. Traces of copper 
are often found in gasoline—from treat- 
ing processes or from copper equip- 
ment employed during production, 
storage or use. Tenamene 60 overcomes 
the catalytic effect of copper on the 
oxidation stability of gasoline. 











TESTS PROVE TENAMENE EFFECTIVE. Various 
tests with all types of gasoline proved the 
effectiveness of the Tenamenes. Uninhibited 
gasoline deteriorated rapidly in storage, 
forming considerable gum. Tenamene sta- 
bilized gasoline formed little gum in pro- 
longed storage. Tennessee Eastman will be 
glad to make these analyses on any refin- 
er’s gasoline. 


HOW TO USE TENAMENE. In general, un- 


refined cracked gasoline should be treated 
with Tenamene promptly after condensa- 
tion. Refined gasoline should be trected as 
it is pumped to storage. If delay is neces- 
sary, add small amounts initially, the bal- 
ance later. Tenamenes can be added in 
concentration, but are better added as 
dilute stock solutions since small quantities 
are generally involved. Common proce- 
dures are the proportioning pump, educ- 
tor or gas-pressure method. Tenamene | 
and 2 should be protected from air to pre- 
vent discoloration. Tenamene 60, however, 
does not need inert atmosphere for appli- 


WHERE CAN YOU GET TENAMENE? Eastman 
can give top service on your requirements 
of these excellent additives. Stocks of Tena- 
mene are carried at five convenient loco- 
tions. A glance at the map below shows 
delivery schedules. Write to one ~f our 
sales representatives” or to Kingsport, ‘en- 
nessee for prices, specifications, and other 
information. 


ome 


600-mile radivs— 300-mile radius 
48-hour service 24-hour service 


le nl a mM 4 nl 3 EASTMAN GASOLINE —— 


TENNESSEE EASTMAN COMPANY, Division of Eastman Kodok C 
SALES REPRESENTATIVES: New York—260 Madi 





y, Kingsport, 


Ave.; F ham, Mass.—7 Hollis St.; 





Cleveland—Terminal Tower Bidg.; Chicago—360 N. Michigan Ave.; St. Louis—Continental 
Bidg.; Houston—412 Main St. West Coast: Wilson Meyer Co., San Francisco—333 Montgomery 
St.; Los Angeles—4800 District Bivd.; Portiand—520 S. W. Sixth Ave.; Seattle—821 Second Ave. 
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SOLVENT REFINING PROCESSES 


Duo-Sol 


MILWHITE COMPANY, INC. 





APPLICATION: The process is applied for the ex 
traction of high viscosity index, light color, low carbon 
residue lubricants from any residual or distillate base 


stock 
DESCRIPTION: The Duo-Sol process of solvent ex 


traction is exclusive in its application of two solvents act- 
ing simultaneously and countercurrently on a charge stock 
introduced in the center of the extraction system. For 
maximum extraction efficiency, the countercurrent extrac 
tion is carried on in seven separate stages, identified as 
E-1 to } 7 on the flow diagram The solvents employed, 
both of which are frequently refinery by-products, are 
propane which has affinity for raffinate and Selecto (a 
blend of cresol and phenol) which preferentially dissolves 
asphalts and undesirable aromatics, naphthenes and color 
bodies. In operation, the propane is charged into the E-] 
end of the extraction system and Selecto into the E-7 
end. In each extractor, the propane-raffinate leaves the 
top of the extractor vessel and passes to the next higher 
numbered stage while the Selecto-extract is withdrawn 
from the bottom of each stage and pumped to the next 
lower numbered stage. Charge stock is generally ad 
mitted into E-3, together with raffinate phase from E-2 
ind extract phase from E-4. Raffinate progressing from 
E.3 to E-7 is treated in each stage with less diluted, more 
effective Selecto and extract from E-3 is stripped of all 
desirable constituents by propane in stages E-2 and E-1] 

The solvents propane and Selecto are removed from 
the extract and raffinate layers by distillation in raffinate 
ind extract exaporators P-1—P-2 and N-1—N-2, which 


msist of an upper section for higher pressure propane 


evaporation, and a lower section of the same vessel for 
evaporation of Selecto at low pressure. The final traces of 
Selecto are removed by a steam stripping in towers P-3, 
P-4, N-3, and N-4. This steam is removed from the dis- 
tillation system as a constant boiling mixture at the top 
of tower W-1. After condensation and decantation the 
water containing Selecto is pumped to the propane charge 
tank to reduce the Selecto content to approximately two 
percent; from here it flows to tower W-4. Steam overhead 
of W-4 containing Selecto is employed for vacuum jets, 
while the steam obtained from the steam drum (F-19), 
essentially Selecto-free, is employed after superheating for 
the final steam stripping in the vacuum towers P-4 and N-4. 


YIELDS: Typical extraction results are 
below: 


tabulated 


Van 
Fast Tandt 
exas Long 
Distullate Residuum Residuum 





Charge Stock 
} 4.8 
1y4 
“uy 
t 
Raffinate— Dewared 
Gr. (AST 
Vis. at 210° F. (SUS) 
V.GA 
Vi 
Pour 
Cclor (ASTM 
Conradson Carbor 
Duo-Sol Yield 
Percent by Volume 
Extract 
Specific Gravity 


COMMERCIAL INSTALLATIONS: Nineteen 





~ | Furfural Extraction of Gas Oils 


TEXACO DEVELOPMENT CORPORATION 





APPLICATION: The 
solvent extraction of diesel fuel oils. 
cr ackir 
Number as 
acidic, sulfur, organo-metallic and nitrogen compounds 
PRODUCT: The resultant treated oils have a higher 


cetane number and show a marked degree of improvement 


process is employed for the 
burning oils and 
stocks to remove materials having low cetane 


well as such undesirable materials as unstable, 


in engine cleanliness, improved burning qualities and 
greatly reduced sulfur, nitrogen and metals content 

DESCRIPTION: This process for the extraction of 
ras oils is an outgrowth of the Furfural refining process 
which is widely used for refining lubricating oils 

The extraction temperatures and furfural treating ratios 
for gas oils are generally lower than when refining lubri 
cating oil stocks. The principal difference between these 
two processes, however, lies in the equipment for the re 
covery of furfural from the raffinate and extract solutions 
solvent-free raffi 


nate and extract streams are taken from the base of the 


Following an azeotropic distillation 


respective strippers, while the overhead vapors from these 
columns comprising an azeotropic mixture of oil, water 
and furfural are condensed and conducted to a decanter 
Three liquid phases form in this decanting type of accu 
mulator and all three of the components are present in 
each phase. The heaviest phase is predominantly furfural 
which is returned to the solvent circulating system. The 
intermediate phase is predominantly water which is 
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charged to the water removal equipment from which 
solvent-free water is withdrawn. The overhead vapors are 
returned to the system for further separation and recovery 
of the oil and furfural. The lightest or oil-rich phase is 
pumped to a tower in which the furfural is extracted from 
the oil with water. The percentage of light oil to be recov- 
ered in this way is dependent upon the initial boiling 
point of the gas oil charging stock, varying from a negli- 
gible percentage for a stock with an initial boiling point 
of 500 F. or higher to about 3 percent when processing 
a stock having an initial boiling point as low as 420 F 

Compensation can readily be made to permit the use of 
furfural containing a small percentage of oil and water 

YIELDS: The yield of product raffinate is dependent 
upon the nature of the charge stock and the degree of 
quality improvement desired. For example, when extract- 
ing a virgin gas oil derived from West Texas crude to a 
raffinate yield of 82 percent, the sulfur content was 
reduced from 1.12 to 0.49 percent, while the cetane num- 
ber was increased from 53.2 to 62.9. Similarly. in the 
extraction of a catalytic cycle gas oil from Middle East 
crude oil, the sulfur content was reduced from 1.39 to 
0.39 percent and the cetane number increased from 44.8 
to 62.5 with a raffinate yield of 78.9 percent. 

COMMERCIAL INSTALLATIONS: Three commer- 
cial units have been installed for the furfural extraction 
of gas oils. Two additional units are under construction 


Petroleum Refiner—Vol. 31, No. 9 








DUO-SOL SOLVENT 
EXTRACTION 


FURFURAL EXTRACTION 


September, 1952—A Gulf Publishing Company Publication Solvent Refining Processes 185 








GUARAN 


to SATISFY the 


THE ARMSTRONG GUARANTEE 


Every Armstrong Trap is unconditionally 
guaranteed to be free from defective 
workmanship or material, to function 
perfectly, to fulfill all claims in every re- 
spect, and to give complete satisfaction. 


LA pphd FOR ONE YEAR, not for two years, but for /ife are 
Armstrong Traps guaranteed against defects. Not under qualify- 
ing conditions, but with mo strings attached, are Armstrong Traps 
guaranteed to give satisfactory performance. 

Only a good steam trap could possibly be backed by such a guarantee. 
Here are some of the reasons the Armstrong Guarantee is possible:— 


0 EXPERIENCE. Armstrong, in business since 
1911, originated inverted bucket traps and has built 
far more than anyone else. 


2) SERVICE. Armstrong traps and parts are 
carried in stock at more than 100 points in the 
United States. Complete repair and overhaul service 
is available in principal centers. Armstrong Repre- 
sentatives are factory-trained to give you unequalled 
assistance on trap selection, installation, mainte- 
mance and troubleshooting problems. Armstrong 
literature gives you reliable, usable data on all 
phases of trapping. 


3] DESIGN. Armstrong traps offer an optimum 
relationship between bucket weight, leverage, lever 
travel and orifice size to give big capacity in a small 
trap and assurance that the valve will open and 
close properly under adverse operating conditions. 


The patented free-floating “frictionless” leverage 
system reduces wear to a vanishing point, prevents 
sticking. The swirling action of condensate down 
under the bucket, up and out through the orifice, 
scrubs the trap clean of ordinary dirt and scale. 


4] QUALITY. The valves and seats in Armstrong 
traps are chrome steel, hardened, ground and lapped 
in mated sets to a steam-tight fit. All other working 
parts are corrosion-resistant, wear-resistant stainless 
steel. You get mechanisms in low and medium pres- 
sure traps that are identical in design, materials and 
workmanship to those in traps for 900°F, 950 psig. 
Every Armstrong trap, not just an occasional one, 
is inspected and tested before shipment. 


You cannot go wrong when you specify “traps shall 
be Armstrong!” For the name of your Armstrong 
Representative write: 


ARMSTRONG MACHINE WORKS 


852 Maple Street, Three Rivers, Michigan 


ARMSTRONG 














Guaranteed Armstrong Products 


Cast semi-steel inverted 
bucket steam traps for pres- 
sures to 250 Ibs. Side inlet- 
side outlet or bottom inlet-top 
outlet body styles. Catalog J. 


Forged steel inverted buck- 
et steam traps for pressures 
to 2400 Ibs. Screwed, flanged 
or socket weld connections. 
Catalog J. 


Compound steam traps, cast 
or forged bodies, for big con- 
densate loads up to 300,000 
ibs/hr continuous. Bulletin 215. 


Ball float air and air relief 
traps for automatic discharge 
of water from gas, or gas 
from water. Bulletin No. 2021. 


Dual gravity traps for dis- 
charging water from a light 
liquid. Bulletin No. 209. 


FREE sinsistes 


Trapping Practice 


The Armstrong Steam Trap Book, 
Catalog J, gives complete data 
on Armstrong steam traps, covers 
trap selection and calculation of 
condensate loads for nearly every 
type of steam heated equip- 
ment. Trap installation, 
maintenance, trouble- pe 
shooting and repair Stan Thay 
parts data are also ye 
included. Free on — 
request, without 
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Furfural Refining 


TEXACO DEVELOPMENT CORPORATION 








APPLICATION: The process is employed to extract 
undersirable components from petroleum lubricating oil 
stocks and gas oils in order to produce oils of high 
quality. 

PRODUCT: The raffinate or refined oil product has 
greatly improved temperature viscosity characteristics and 
contains all the desirable lubricating oi] components pres- 
ent in the charge stock. 

DESCRIPTION: In operation, the untreated oil is 
introduced into a continuous counter-current extractor 
at some mid-point and at a predetermined temperature. 
The temperature of the furfural which enters near the top 
of the extractor depends largely upon the miscibility re- 
lationship between the furfural and the oil being refined. 
\ substantial temperature gradient is maintained between 
the top and bottom of the tower by indirect, external 
water coolers, Extraction generally is accomplished by 
passing the furfural in dispersed phase downward over 
raschig ring nests through the prevailing oil phase. 

The extraction efficiency can be maintained at a high 
level by the controlled recirculation of the material ex- 
tracted. The recirculated extract serves to enrich the fur- 
fural phase with the more soluble material and thus to 
displace from solution the last remaining traces of cycle 
oil which joins the rising oil phase being refined. 

The furfural refining unit represented in the accom 
panying flow diagram comprises an extraction or treating 
section, sections for the recovery of furfural from the re- 
fined oil and extract solutions respectively, water removal 
facilities, process surge tanks and pumping equipment 


Because of its stability over a wide range of operating 
conditions, furfural lends itself to a variety of methods 
of recovery. 

Furfural has a high solvent power for those components 
of petroleum which are relatively unstable to oxygen as 
well as other undesirable materials including color bodies, 
resins, carbon-forming constituents and sulfur compounds. 

YIELDS: The operating conditions employed and the 
yields of raffinate obtained depend upon the nature of 
the charge stock and the degree of refining desired. Data 
of just a few of the many stocks typical of those proc- 
essed for lubricating oil production are shown below: 


Crude Source East Texas East Texas | Oklahoma City 
Light Deasphalted 
Grade Neutral Bright Stock 
Distillate esiduum 


Intermediate 
Viscosity 
Distillate 





Physical Characteristics 
Charge Oil: 
Gravity, “API 28.3 
Viscosity, SSU/210 F 41.0 
Carbon Residue, percent 0.07 
Raffinate: 
Gravity, °API $2.5 
Viscosity, SSU/210 F 40.4 
Carbon Residue, percent 0.01 
Vield, percent by volume 85.0% 
Dewaxed Raffinate: 
Gravity, “API 29.8 
Viscosity, SSU/210 F 43.0 
Viscosity Index 96.0 
Pour Point, °F 20 
Extract Gravity, “API: 8.0 


COMMERCIAL INSTALLATIONS: — Forty units. In 


addition. 8 units are under construction or being designed. 





HF Extraction 


STANDARD OIL COMPANY (INDIANA) 





APPLICATION: When applied to catalytic cracking 
charge stock, coke-formers and sulfur compounds are 
removed. When used for refining naphthas and middle 
distillates, the process is distinguished for its excellent 
desulfurization-yield relationship. 

CHARGE: High-sulfur virgin naphthas, middle dis- 
tillates and gas oils are particularly suitable. Cracked 
stocks boiling above gasoline may also be treated 

PRODUCT: A highly desulfurized raffinate of low 
polynuclear aromatic content 

DESCRIPTION: The accompanying diagram illus 
trates a typical design. Feed enters the extraction tower 
after passing through an HF absorber. In the extraction 
tower, feed is contacted countercurrently with liquid HF 
Raffinate which contains less than | percent HF goes 
overhead to a stripping tower where the HF is removed 
and finished raffinate is produced. Extract passes through 
a series of two evaporators to remove uncombined HF 
and finally to a stripper to remove residual HF and to 
produce finished extract. Three separate HF streams are in 
volved. The major stream consists of HF from the pri 
mary evaporator together with condensed HF from the 
stripping towers and overhead HF from the separator 
drum following the second evaporator. This stream is 
sent directly to storage. Overhead from the stripping 
towers contains gaseous HF, H.S and light hydrocarbon 
gases; the uncondensable portion of the overhead consti 
tutes a second HF stream. This stream is charged to the 
HF absorber where the HF is absorbed by incoming 
charge stock and H.S and hydrocarbon gases are vented 
The small amount of condensate which collects in the 
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separator drum constitutes the third HF stream. This 
stream is a mixture of HF and water; it is sent to the 
HF azeotrope tower where anhydrous HF is obtained 
overhead and HF-water azeotrope is obtained at bottoms. 

OPERATING CONDITIONS: The process is rela- 
tively insensitive to variations in temperature and pres- 
sure over practical operating ranges. Normally, tempera- 
tures in the range of 100-125 F. and pressures less than 
100 psi are used. Due to the chemical nature of the proc- 
ess, solvent requirements are low. Usually solvent-to-oil 
ratios range from about 0.15 to 0.3 

YIELDS: Typical yields and raffinate properties 
which are obtained with several different feed stocks are 
listed below. A solvent-to-oil ratio of 0.3 was used with 
kerosine and gas oil; with cycle oil a solvent-to-oil ratio 
of 0.17 was employed. 


Catalytic 
herosne Gas Ou Cycle Ol 
PROPERTIES Charge Raffinate Charge Raffinate Charge Raffinate 


Yield, Volume Percent 95 91 
Sulfur 4 0.12 56 061 
Percent Desulfurization a6 él 
Gravity, “AP 41.1 

322 

375 

438 

507 

Maximum 543 


COMMERCIAL INSTALLATIONS: Complete engi- 
neering designs have been made for plants having up to 
10,000 barrel-daily capacity 
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GENERAL PURPOSE 


HANCOCK GATE 


STEEL 


WELDVALVES 


General Purpose Hancock Steel Gate Weldvalves 
are priced in line with ordinary valves. Yet, built 
into them are exclusive design and operating fea- 
tures that assure extra years of trouble-free de- 
pendability and long-life economy in the severest 
services. For example, every one of these rugged 
valves gives you these advantages: 


1. Maximum use of super-strong, leak-proof welding 

2. Integral Stellite seats. 

3. “500 Brinell” stainless steel wedges. 

4. No galling because dissimilar materials are used 
for the accurately finished and perfectly aligned 
seats and wedges 
. No stem pitting 

. Corrosion-resisting back seating. 
. Extra-strong upper structure. 
. Repacking ease. 











9. Safe, comfortable handwheel — designed to opera- 
tor specifications. 

10. Complete interchangeability of parts that saves 
time, trouble, money. 

11. Baked enamel exterior finish for maximum pro- 
tection. 

800# Hancock Gate Steel Weldvalves are made in 

bolted bonnet and in “no bonnet joint” designs for 

all pressures up to 800 P.S.I. at 750°F.— O.W.G. 

2000# 100°F. Sizes: 4” through 2” in no bonnet 

joint design; 1%” through 2” in bolted bonnet de- 

sign. Connections: screwed ends...socket weld ends 
flanged ends. 

Your nearby Hancock Valve Distributor will gladly 

give you complete information about the type of 

Steel Gate Weldvalve you like best. Phone him for 

fast, efficient service. 


When Hancocks go in, valve costs go down 


A product of MANNING, MAXWELL & MOORE, INC. watertown 72, massacnuserts 
MAKERS OF ‘HANCOCK’ VALVES, ‘ASHCROFT’ GAUGES, ‘CONSOLIDATED’ SAFETY AND RELIEF VALVES, 


AMERICAN’ INDUSTRIAL INSTRUMENTS. BUILDERS OF 


SHAW.BOX" CRANES, “BUDGIT" 


AND ‘LOAD LIFTER’ HOISTS AND OTHER LIFTING SPECIALTIES. 
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_ ENDURO is your “High-Test' Metat 





High in strength-to-weight ratio... 
High in its resistance to effects of heat 
and pressure ... High in resistance to 
fatigue . . . High in resistance to rust 
and corrosion ... Republic ENDURO 
Stainless Steel is literally the “high-test” 
metal for refinery use. 


What's more, it is easy to clean and to 
keep clean. Its smooth, pore-free surface 
discourages coking and fouling. 


Building with ENDURO Stainless and 


l\S 





See and Hear 


“THE STORY OF STAINLESS” 


Heat-Resisting Steels keeps refineries “on 
stream,” extends equipment life, cuts 
downtime for repair or replacement, and 
conserves other critical materials. 


Republic metallurgists are ready to help 
you apply the many available ENDURO 
analyses to best advantage. Just write: 


REPUBLIC STEEL CORPORATION 
Alloy Steel Division « Massillon, Ohio 


GENERAL OFFICES «© CLEVELAND 1, OHIO 
Export Dept.: Chrysler Building, New York 17, N. Y. 


Full-color, 16 mm sound fim 

27 minutes running time 

Dramatic historic in- 

———- teresting. Availabie to quall- 

— fied groups without charge 

Requires 16 mm sound pro- 

jector. Send name of organ- 
tzat type of projector 

od date to Ideal 
‘ cago |, LiL, or write 
Cleveland 1, Ohbto. 


Corp.,65 E. So. WaterSt 
Republic Steel, Dept. K 











Other Republic Products include Upson Belts, Studs, Nuts and Rivets—Pipe—Sheets—Plates—Electrunite Heat Exchanger Tubes 
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ANOTHER 


i374. @e} § APPLICATION OF MASTIC COATING 


An insulating coating that stretches your savings.... 


ERKOTE Mastic is elastic ! 


Ordinary rigid-type insulation soon cracks, chips and 
peels on surfaces that expand and contract under ther- 
mal cycling. Erkote 3X Insulating Mastic is flexible 
... provides a permanent insulating and protective 
coating that is resilient under the most severe thermal 
changes and weather conditions. 


It is sprayed on in one seamless application and ad- 
heres to almost any type of surface. It requires no 
mechanical means to hold it in place, regardless of sur- 
face angle; it sheds water and is extremely resistant to 
chemicals and corrosive fumes. Its perfect bonding 
properties offer a maintenance-free coating that pro- 
tects your investment in cost.y operating equipment 
year after year! 


Where reflection of light and heat is desirable, Erkote 
3X Insulating Mastic is applied and covered with 
Erkote Finisher which is av ailable in white and a wide 
range of colors. 


“3-in-1 protection” makes 
every job our responsibility 


Since we ye and produce our own mastics and 
paints and furnish our own trained crews to apply and 
maintain Erkote products, we assume full responsibil- 


ity for the quality of the materials and the workman- 
ship on every job we undertake. Development . . . 
manufacture . . . application . . . you get all three from 
one reliable source! 


Earl Paint Corporation * 240 Genesee Street * Utica, N.Y. 
Sales Offices: Houston, Philadelphia, Baltimore, Pensacola 


ERKOTE 


FOR USE WHERE PAINTS FAIL 


ERKOTE PRODUCTS 
Corrosion Resisting Mastics, Mica Mastics, 
insulating Mastics, Vapor Seals, Troweling 





TECHNICAL 
oeF Bad. ict) 


Mastics, Color Finishers, Industrial Paints and 
Varnishes. 
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Plant Protection, A MILLION TIMES OVER 


More than five million Nordstrom valves have been installed in gas, 
petroleum, chemical and other industrial flow lines. Each one is a little 
additional insurance, an extra unit of plant protection. 

The record is their best reference. 


Rockwell : Built 
Another GC; Product Nordstrom Valves 
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PROCESS LINES 


In a single process plant 
you'll likely find a dozen 
different types of Nordstrom 
valves. There is a proper 
Nordstrom valve for nearly 
any process service. 
Nordstrom valves in lines 
shown here are teamed with 
Rockwell-built Edward 
forged steel valves. 


Rockwell | Built 


Another Gy id 


wc | Nordstrom Valves 











You'll 
Find 
Nordstrom 


Valves 
ANYWHERE... 









Everywhere 


FIELD SERVICES 
New design Christmas tree in 
Louisiana oil fields, built 
with Nordstrom 5,000 lb 
Hypreseal valves, is typical of 
Nordstrom field applications. 
This dual completion tree 
stands on well, producing 
from two depths. 





HY where... EVERYWHERE 


neral industrial 
. there’s a Nordstrom Valve to do the job. 

Rockwell Manufacturing Com mony 
400 N. Lexington Ave., Pittsburgh 


In gas, eevee chemical and 


service . 
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Outdoors, too, you can count on 


“FEATHERWEIGHT” 85% Magnesia 


You don’t have to pamper ‘Featherweight’ 85% 
Magnesia! This versatile, dependable insulation does the 
same efficient job outdoors as well as indoors, on any 
heating application up to 600°F 


The photograph above shows a part of one of the 
largest outdoor installations of its kind. The thousands 
of feet of pipe in this project carry various liquids and 
gases at many different temperatures. Some of the lines 
are traced with steam in }4” iron pipe; other lines are 
steam jacketed. In every case it is important that critical 
temperatures be held as closely as possible 


“Featherweight” 85% Magnesia, with a weatherproof 
covering, is an efficient insulation for this application. 
It will undoubtedly last the life of the plant—and never 
lose its efficiency! 


Such service is to be expected of this remarkable mate- 
rial. “Featherweight” 85° Magnesia is structurally 
strong. It withstands reasonable compression, vibration, 
and contact. It is physically inert, and its insulating 
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qualities are unaffected by alternate heating and cooling. 
It is entirely mineral, thus, will not burn. When used 
along with K&M Hy-Temp Insulation, its usefulness is 
extended to applications up to 1900°F. 

Your Keasbey & Mattison Distributor is an experi- 
enced applicator able to answer your questions about 


“Featherweight” 85% Magnesia. See him, or write us 


direct for more information. 
Nature made Asbestos .. . 


Keasbey & Mattison has 


nade it serve mankind since 1873 


KEASBEY & MATTISON 


COMPANY «+ AMBLER « PENNSYLVANIA 








Nitrobenzene Extraction 


THE ATLANTIC REFINING COMPANY 





APPLICATION: The Nitrobenzene Extraction process 
is applied to lube distillates or residuum of any crude, 
for separating the high-grade lubricating oils from the 
low-grade components. 


CHARGE: Stocks varying from light distillates (150 
SSU viscosity at 100°F.) to heavy residuums (950 SSU 
viscosity at 210°F.) have been successfully processed 


PRODUCT: The paraffinic oil made will have a higher 
API gravity, a better V.G.C. and V.1., a much lighter color 
and lower carbon residue than the charge stock. 


DESCRIPTION: Essentially the process consists of two 
steps: contacting the charge oil with nitrobenzene in a 
multi-stage countercurrent extractor, composed of a series 
of mixers and settlers; and then recovering the nitro- 
benzene from the raffinate and extract solutions. The 
raffinate solution contains the paraffinic fraction of the 
charge stock in which some nitrobenzene has been dis- 
solved, while the extract solution consists of nitrobenzene 
and the undesirable material. 

The charge oil is first pumped through scraper water- 
coolers and thence to scraper brine-chillers. At this point 
it is diluted with extract solution from the second stage 
of the extractor. The mixture is then cooled and enters the 
first settler. Nitrobenzene flows through an exchanger and 
cooler to enter the extractor at the fifth stage mixer, and 
flows through the extractor system counter-current to the 
oil. The raffinate and extract solutions flow continuously 
from each settler into mixers or to the recovery system 


The extract solution leaving Extractor 1 and the raffinate 
solution leaving Extractor 5, in which it has been contacted 
with pure nitrobenzene are ready for solvent recovery. 
The extract solution is heated in a series of exchangers 
and then delivered to the evaporator-condensers B, where 
the nitrobenzene present is boiled off under reduced pres- 
sure, using closed steam as the heating medium. The extract 
leaving the evaporators contains about 5 percent nitro- 
benzene which is removed by stripping with open steam in 
tower C. The raffinate solution is treated in a similar 
fashion in the evaporator-condensers D and stripper E. 


OPERATING CONDITIONS: Plant operating pres- 
sures do not exceed atmospheric, and the maximum tem- 
perature used is 360° F. The solvent-oil ratio varies from 
0.5 volume to 2 volumes of solvent per volume of oil. 


YIELDS: Inspections of charge and products are given 
below for a typical waxy Mid-Continent SAE 30 lube dis- 
tillate processed at a 3500 bpd rate with a 1:1 solvent-to- 
oil ratio at 50° F. extractor temperature and the operating 
conditions given on the flow diagram. The raffinate yield 
amounts to 75 percent of the charge. 


PROPERTY | Charge Raffinate Extract 





5 : 13 
“ 
as 


Gravity. °API 25 
Color, ASTM 4 
Viscosity, SSU @ 210° F 75 3 146 

V.G.C 0.828 ¢ 0.919 


Vi 





Phenol Extraction 


THE M. W. KELLOGG COMPANY 








APPLICATION: The process utilizes liquid-liquid ex- 
traction for improving the viscosity index and oxidation 
resistance, and for reducing the carbon sludge-forming 
tendencies of lubricating oils. 


DESCRIPTION: In this process the feed stock flows 
first through a phenol absorber tower to remove the re- 
maining phenol from process water being discharged from 
the plant. The feed flows from the absorber to the treating 
tower where it enters at an intermediate tray. Dry phenol 
enters at the top tray. Raffinate phase leaves the tower top 
to a storage drum and after heating is flashed into the 
evaporator section of the raffinate tower. Phenol vapor 
from this section flows to a condenser and storage tank. 
The raffinate oil flows down to a section where it is steam 
stripped free of solvent and withdrawn as bottoms to stor- 
age. Steam and solvent vapors flow from the stripping 
section to vacuum equipment 

The extract phase from the bottom of the treating tower 
is pumped through heat exchange to enter a drying section 
in a phenol tower where all water is removed as a constant- 
boiling phenolic water vapor. This vapor is condensed and 
enters the phenolic-water drum. Dry extract solution is 
pumped from the bottom of the phenol tower to a top 
evaporator section where a portion of the phenol is flashed 
The remaining extract solution is pumped from a pan 
in the evaporator section through a furnace coil reboiler 
Extract oil flows from the evaporator section to an extract 
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steam stripper where the last traces of solvent are re- 
moved and then to storage. 


YIELDS: The table below illustrates typical yields and 
product inspections for several stocks. 


Deasphalted West Deasphalted 
Fast Texas East Edmonds Oklahoma 
| Texas SAE 40 City 


Residue Neatral Stock Residue 





Solvent Quantity, Volume Percent 128 227 
Treating Temperature, | : 168 20 
Raffinate Yield, Volume Percent | § 74.1 | 82.2 
Inspections Untreated Ou: 

API Gravity J 26.2 q 23.8 
SSU Vie. at 210 F. : 45 77 156.6 
Color—NPA 24D ’ 4% 
Carbon Residue, Percent 5 0.73 
Flash COC, F : 400 § 595 
Fire COC, F 455 665 
V.G.C 33 82s 
Dewaxed (Zero Pour) V.I : 4 

Raffinate Oul 
°API Gravity 
SSU Vis. at 210 F 
Color—NPA 
Carbon Residue, Percent 
Flash COC, F 
Fire COC, F... 
VGl 
Dewaxed (Zero Pour) VI 


27.1 


COMMERCIAL INSTALLATIONS: There are a total 
of 21 foreign and domestic units in operation or under 
construction. 
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LET US HELP 
YOU — 
SELECT THE BEST 
TUBING FOR 


YOUR Jos 


Ww: have over sixty years’ accumula- 
tion of case histories that deal with 
practically every condition or combin- 
ation of conditions that can cause pre- 
mature pipe or tubing failure. 

And, during that time, we have de- 
veloped many different analyses of re- 
finery pipe and tubes for stills, con- 
densers, beat exchangers, and other 
types of refinery piping that have suc- 
cessfully withstood corrosion, oxida- 
tion, temperature, pressure and ex- 
posure, all the hazards encountered in 
both hot end and cold end service. 

From the current list of 23 analyses 
you can be sure to get the proper alloy 
for any refinery application. And re- 
member, our method of manufacture 
gives you seamless tubes, “walls with- 
out welds” with uniform wall strength 
from end to end. 

* Look over the list of analyses given 
here and then consult with our engi- 
neers before you select new piping and 
tubing. Make sure that you get the exact 
analysis that will provide the most ef- 
ficient and most economical perform- 
ance. 

Make National Tube Division your 
headquarters for up-to-date, reliable 
information on steel tubing. Mean- 
while, we shall be glad to send you a : : . 
“toegeima yo + Atco gr Here are 23 different steel tubing analyses: 
write to National Tube Division, United — 2% Cr, 1 Mo 5 Cr, % Mo, Ti 


States Steel Company, 525 William ‘ 1 y 
Penn Place, Pittsburgh 30, Pa. oven BM EGE ss "Nes 
’Cr, % Mo 3 Cr, 1 Mo 8 Cr, 4% Mo 
1% Cr, % Mo 5 Cr, % Mo 8 Cr, 1 Mo 
2 Cr, % Mo 5 Cr, Y% Mo, 1% Si 12 Cr, Al 
27 Cr 18-8 Ti 9 Cr, 1 Mo 17 Cr 


i, 18-8 Cb 18-8 Mo 25-20 
hy 


eS Ae 


NATIONAL TUBE DIVISION, UNITED STATES STEEL COMPANY, PITTSBURGH, PA. 
(TUBING SPECIALTIES) 


COLUMBIA-GENEVA STEEL DIVISION, SAN FRANCISCO, PACIFIC COAST DISTRIGUTORS 
UNITED STATES STEEL EXPORT COMPANY, NEW YORK 


U-S*S NATIONAL SEAMLESS PIPE AND TUBES 
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CHECK THESE 3 WAYS YOU CAN SAVE 
WITH THIS MULTI-PURPOSE INSTRUMENT 


Here is the most sensible idea you've ever seen 
in a recorder or controller—an instrument you 
can change as your instrument needs change, 
that you can add to, subtract from, or whose 
functions you can increase or decrease at little 
or no expense. 


Save money when you add new func- 
tions by adding only those new 
assemblies needed. 


Save time-delays by making changes 
on the job site without returning to 
factory. 


Save money on inventory. Parts are 
interchangeable, fit all Gotham Con- 
vertible recorders. You can service 
a whole group with a minimum stock 
of basic elements. 


— e 
What you can do with the Gotham Convertible 
Depending on the chart size of the recorder (6’, 9’ or 12”) you can have a 1-2-3 or 4 pen recorder with 14 
pressure, temperature and time operation combinations or a recorder-controller with 38 possible pressure, 
temperature, and time combinations. 





RECORDING 
HYGROMETER 


A 2-pen recorder of the 
wet ond dry bulb type. 
Mercury or Vapor Actu- 


RECORDING 
PSYCHROMETER 


Incorporetes the some 


SELF-CONTAINED 
PORTABLE RECORDER 


A portable recorder which hes o 
corrying handle, legs and retoming 


holder for capillery ond bulb. Built 


end contains all other 
Gotham stendord convert- 
ible features. Wet and dry 


ated. 9" and 12" chert 
sizes. Available with variety 
of wet and dry bulb assem- 


sizes. Mercury, Veoor or Pressure blies depending on appii- 
Activoted. Spring or electric chort 


drive. See Catalog 400. 











GOTHAM INSTRUMENTS 
Division of American Machine and Metals, Inc. 
Dept. 6, 233 
New York 12, New York 

Please send me a copy of your 

D Cetalog 100— 

industrio! Ther 

oO 200— 

Dic! Type Thermometers 

o Catalog 400—Recorders, 


mometers 


0D Ceteleog 500—Controliers 
D Heve your representative call. 
No obligation. 





Keep everything under control with Gotham 
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Propane Deasphalting 


THE M. W. KELLOGG COMPANY 





APPLICATION: The process is a liquid-to-liquid ex- 
traction process employing propane as a solvent for the 
purpose of separating asphalt, color bodies, and other un- 
desirable constituents from reduced crudes, and for frac- 
tionating the clean oil thus produced into portions having 
different viscosities which may be subsequently further 
refined to finished lubricating oils 

The process has been extended under the name Propane 
Decarbonizing to the extraction of clean catalytic cracking 
charge from residua. 

DESCRIPTION: A simplified flow diagram of the 
propane deasphalting process is shown on the opposite 
page. Reduced crude is pumped from storage through a 
steam heater into the upper portion of the deasphalting 
tower. Propane is pumped from the propane-storage tank 
into the lower portion of the deasphalting tower from 
where it flows upward counter-currently to the descending 
isphalt solution phase. Deasphalted oil solution is with- 
drawn overhe ad and flows toa low-pressure steam propane 
evaporator, where a large amountsof propane is flashed 
verhead through a condenser into the propane-storage 
tank. The deasphalted oil-propane solution flows from 
the low-pressure-steam propane evaporator to the high- 
pressure-steam propane evaporator where the majority of 
the remaining propane is flashed off, joining the stream 
from the low-pressure-steam propane evaporator. The oil 
Hows from the high-pressure-steam evaporator into a steam 
stripper, where the remaining propane is removed. De- 
isphalted oil is withdrawn from the bottom of the stripper 
ind pumped to storage 

The asphalt solution is withdrawn from the bottom of 
the deasphalting tower and passes through a furnace and 


thence to a flash drum where the greater part of the 
propane is flashed overhead, joining the combined propane 
streams from the low-pressure- and high-pressure-steam 
propane evaporators. The asphalt with remaining small 
percentage of propane is withdrawn from the bottom of 
the flash drum into a steam stripper, where the remaining 
propane is removed. The asphalt product is pumped from 
the bottom of the stripper to storage. 

The stripping steam and propane vapor from the asphalt 
and oil strippers passes to the jet condenser where the 
steam is condensed. The propane vapor goes to the com- 
pressor and thence to the propane condenser and storage 
tank. 

YIELDS: Typical yields are shown in the table below. 


Van Fast Heavy 
Zandi California Texas Mid-C 





Reduced Crude 
APT Gravity 
Vis. at 210 F 
Carbon Remdue 
Flash, COC F 
Fire, COC F 


Gt 
Deasphalted Oil 
atum Percent Yield 
API Gravity 
SSU Vis. at 210 F 
Color, NPA 
Carbon Residue, Percent 


Volume Percent Yield 
Specific Gravity 
Melting Point, F 


COMMERCIAL INSTALLATIONS: There are 19 


units in the U. S. and Canada and three foreign units 





Propane Dewaxing 


THE M. W. KELLOGG COMPANY 





APPLICATON: The process is applied to dewaxing 
be oil stocks 

CHARGE: Charge oils ranging from paraffin distillates 
f 70 SUS at 100 F. to cylinder stock of 250 SUS at 210 
F. viscosity have been handled 

PRODI CT: Zero or lower 


ceptionally low cloud points as well as waxes of low oil 


pour test oils with ex 


ontent 

DESCRIPTION: Oil and propane are continuously 
charged through a heater which insures that all wax 
crystals are dissolved. The charge solution, after being 
held briefly in the Warm Solution Tank, enters one of 
two parallel chillers in which its temperature is reduced at 
1 controlled rate to filtering temperature by evaporation of 
propane. During chilling, wax crystals form and remain 
suspended in the propane-oil solution. The chilled slurry 
is charged to one or more continuous Rotary filters via a 
filter feed tank. The wax cake on the filter is washed with 
cold propane to free it of oil, after which it is discharged 
to the wax recovery system. The filtrate, which comprises 
the wax free oil together with most of the solvent and 
wash propane, is processed in a similar recovery system. 

In brief, the product recovery systems comprise steam- 
heated evaporators operated under sufficient pressure that 
the vaporized propane can be condensed for re-use with 
plant cooling water, followed by direct steam strippers 
held at atmospheric pressure. Only the traces of propane 
removed in the strippers, plus that vaporized during the 


chilling operation, require compression 
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The simplicity and economy of the process result largely 
from the fact that a single fluid—ordinary propane 
serves as solvent, as diluent, as refrigerant and (in vapor 
form) as blanketing gas and filter blow-back. In dewax- 
ing oils of varying viscosities, the only solvent adjustment 
required is the ratio of propane to oil. By merely lowering 
the pressure of the charge oil, solvent mixture evaporation 
of solvent occurs with consequent refrigerating effect 

YIELDS: The following table gives the yields and in- 
spections on four lubricating stocks: 

Propane 
Deasphaltung 

Phenol 

Treated Phenol 
15 Percent Treated 
EB. Texas E. Texas 


Redaced Heavy 
Crode Distillote 


Propane ropane 
Deasphalneg Deasphaltung 
henol cnel 


Okla. Cary 
SAE 40 





Propane, Volume Percent wo 250 
F ilterting Temr uM“ 
Dewaxed Oil Volume Percent 6L¢ 
Inspections Waxy Oil 
Viscosity at 210 F 

Color—NPA 

Carbon Residue, Percent 

V.GA 
Dewared OW! 

API Gravity 


Pour Point, F 

Carbon Residue. Percent 

Viscosity Index 95 92.1 l 92.1 
VGA 7 a04 


COMMERCIAL INSTALLATIONS: There are eight 


domestic and two foreign units in operation 
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Houston |, Texas 
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WORLD'S LEADING PRODUCER OF SPECIALTY STEEL PLATE 





a | 


Where Does It Hurt? 


Throughput off . . . maintenance rising 

. costs up—where do you want the 
bandage? If the problem’s in your 
equipment, see what you think of this 
approach. 

A refinery wanted to cut cost of both 
distillation of sour crudes and produc- 
tion of lube fractions. The aim: Peak 
yield from sour crudes containing sul- 
fides and organic chlorides . . . elimina- 
tion of need for “‘select”” crudes. The 
answer? Five clad steel combination at- 
mospheric-vacuum distillation units 
providing maximum processing control. 

These units assure peak yields with 
maximum efficiency and minimum 
equipment cost, through an intimate 
mixing of crude vapor with internal re- 
flux oil as it comes through the caps. 
Vacuum operation reduces distillation 
temperatures to a minimum to avoid 
cracking aad to produce fractions with 


good flash-viscosity relationship. Clad 
steel construction most economically 
combats corrosive effects of high-tem- 
peratures, sulfur, moisture and hydro- 
chloric acid . . . assures long equipment 
life. 

What approach leads to such ad- 
vances? Combined planning by the 
staffs of progressive Equipment Build- 
ers, process engineers, designers and 
materials suppliers. Such builders turn 
to Lukens regularly for its knowledge 
of materials and its wide range of low- 
cost clad steels. 

With new equipment hard to get 
these days, you might want such a 
builder to look into your equipment 
problem. For names of Equipment 
Builders who can help you, write us to- 
day, explaining your problem. Manager, 
Marketing Service, 404 Lukens Build- 
ing, Coatesville, Pennsylvania. 


LUKENS STEEL COMPANY 
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$0, Extraction 


STONE & WEBSTER-BADGER 





APPLICATION: The process also known as the Ed- 
leanu Process is used to separate aromatic hydrocarbons 
from paraffinic and naphthenic hydrocarbons and to 
remove sulfur bearing compounds. 

CHARGE: The fractions range in boiling point from 
naphtha and catalytic reformates through kerosine, gas 
oils, recycle oils from catalytic cracking, and high and 
medium lubricating oils. 

PRODUCT: When aromatics ere removed, it may be 
with the object of recovery and use of these materials for 
their value as such, or with the object of improvement of 
the quality of the remaining oil, to which the presence of 
the aromatics or sulfur is detrimental 

DESCRIPTION: The accompanying diagram 
trates the flow in a plant designed for handling stocks 
ranging from light naphthas to light lube oil distillates. 

The charge stock is pumped through a coalescer for the 
removal of free water and then through a drier. The 
charge oil is next cooled by heat exchange with raffinate 
solution and further by refrigeration with SO,. It is then 
introduced into the lower section of the packed extrac- 


illus- 


thon tower 

In the extraction tower, the charge oil is contacted with 
chilled liquid sulfur dioxide and is separated into a 
refined oil phase and an extract phase. The latter contains 
most of the SO, used for the extraction. The raffinate 
phase leaves the extraction tower at the top, while the 
extract phase accumulates in the base section. Both phases 
ire pumped into their respective solvent recovery sections 
in which the SO, contained in the oil is removed in a 


series of evaporators 


The process consumes liquid sulfur dioxide at the rate 
of about .15 pound per barrel of charge. This loss is due to 
leakage, venting of the condensers, and incomplete recov- 
ery from the products and from the water removed in the 
drying tower. 

OPERATING CONDITIONS: Process variables are 
solvent dosage, number of contact stages and treating 
temperature. 


YIELDS: Naphthas are refined to a residual aromatic 
content of 1-3 percent, with simultaneous production of 
high-solvency extracts containing 55-70 percent of 
aromatics. 

Lamp oils show an improvement of about 10-15 points 
in smoke test and contain about 15-25 percent of the 
original sulfur. The extracts contain 65-75 percent aro- 
matics. Raffinate yeilds vary from 75-90 percent by volume. 

Treatment of gas oils produces raffinates containing 
some 5 percent or less of aromatics and extracts of an 
aromaticity of 70-80 percent. The process produces pre- 
mium quality diesel fuels from straight-run or cracked 
stocks. The treatment of catalytic cracking recycle stock 
can reduce the coke laydown in subsequent cracking by 
50 percent or more. 


COMMERCIAL INSTALLATIONS: The total in- 
stalled charge capacity of all SO, extraction plants in the 
U. S. A. and foreign countries is about 200,000 barrels 
per day. Plants for a total charge capacity of 114,000 
barrels per day have been built or are under construction 
by the Badger Process Division of Stone & Webster Engi- 
neering Corporation. 





Solvent Dewaxing 


TEXACO DEVELOPMENT CORPORATION 





APPLICATION: The process is used for the removal 
of wax from lubricating oil stocks 

CHARGE: Either distillate or residual stocks of prac- 
tically any viscosity in the raw or refined state from any 
crude source can he dewaxed 

PRODUCT: Dewaxed oils with pour points equal to or 
within a few degrees of the dewaxing temperature. 

DESCRIPTION: The 
shows the flow through the unit. In operation, the dilution 
wax-bearing oil stream in 


accompanying flow diagram 
solvent is introduced into the 
such amounts at selected points in the chilling evele as to 
insure a wax crystal structure and liquid viscosity most 
suitable for filtration 

The chilled charge mixture flows from the double pipe 
chillers through a filter feed tank to drum-type vacuum 
filters in which compartmentized, cloth covered drums 
rotate, half submerged in enclosed filter cases. A wax-free 
oil filtrate solution is drawn through the filter cloth to 
filtrate tanks in which the vacuum, which induces filtra 
tion, is maintained. The wax cake deposited upon the 
drum during filtration is washed with cold solvent as it 
emerges from the liquid level in the filter. Just before 
each of the filter drum compartments reaches the wax 
deflector. flue gas at low pressure is admitted through a 
blow-back connection to the underneath side of the filter 
cloth. The bond between wax and cloth is broken and the 
washed wax falls into the wax discharge compartment 
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Controllers in the flue gas piping maintain an atmospheric 
pressure in the filter hood. 

The filtrate from the filtrate receiver is pumped through 
the double pipe exchangers to evaporators for recovery 
of the solvent. Heat for evaporating the solvent from the 
dewaxed oil solution and the wax mix may be supplied by 
either steam or fire heaters. 

The solvent employed generally consists of a mixture 
of methyl ethyl ketone and an aromatic solvent (benzol, 
toluene or a mixture of the two). Because of its relatively 
low boiling point, the solvent can readily be recovered 
from the dewaxed oil and wax solutions in simple evapo- 
rating equipment for continuous re-use. 

OPERATING CONDITIONS: Dilution solvent dos- 
ages vary from a solvent-to-oil ratio of 1.0:1 to as much as 
1.0:1 depending upon the nature and viscosity of the 
charge stock. The temperature for dewaxing is dependent 
upon the desired pour point of the dewaxed oil and is 
equal to or only a few degrees below the pour point. Low 
pressures exist throughout the process. 

YIELDS: The yields of dewaxed oil are dependent 
upon the wax content of the charge stock. Practically 
complete separation of oil from wax is obtained by the use 
of the cold displacement wash applied on the filter 

COMMERCIAL INSTALLATIONS: The first com- 
mercial unit was installed in 1927 and in the intervening 
time, 62 units have been installed. Six additional units 
are under contract for construction. 
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revolutionary new KEY-KAST 


alloy welding fittings 


assure longer life 


for piping systems! 


2. Extra thickness in critical areas 
for greater allowance against 


corrosion and erosion 


Check these KEY-KAST 
features against YOUR alloy 


welding fitting needs! 





PROMPT DELIVERIES! Wire or write for information today 


key compa 


P.0. BOX 494.EAST ST. LOUIS, ILLINO'ES 


410A . As 








Process Valves by WAIFIG: AVR, 


No other process valve, at any price, provides 
a so many engineering advantages for efficient op- 
e The performance of W-K-M Valves has been : ; 
/ : eration and maintenance. You can get complete 
proved in such critical refinery services as fluid _ as : 
information about W-K-M Process Valves by writ- 
catalytic cracking slurry oils and thermal cracking fi ted ; 
; ’ ing for W-K-M Bulletin 698. 
soaking coils; in petrochemical processes for chlo- 
rine gas, hydrochloric acid and isopropy] alcohol; W-K-M COMPANY 
P. O. Box 2117, Houston 1, Texas 


727 W. Seventh Street, 


and in natural gasoline and cycling plant com- 


pressor intake and dis- 

charge lines (high pres- — os Los Angeles, Calif, Ex- 
| L1\ZA// yp 

sure), high temperature N r \ r \ \ port Office: 30 Rocke- 

feller Plaza, New York, 


rich oil, and propane 2 
a (A 
and butane. WALA: 7 i 


tee 
ie, 
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Wax Fractionation 


TEXACO DEVELOPMENT CORPORATION 





APPLICATION: The process is operated for the pro- 


duction of wax of low oil content 


PRODUCT: Crystalline and micro-crystalline waxes 
with melting points depending upon the nature of the 
charge stock can be produced by this process. Crystalline 
waxes which consistently show oil contents by ASTM 
analysis that are below 0.5 percent can be produced. 
Depending upon the source of the raw waxy concentrate, 
finished micro-crystalline waxes can be produced which, 
without additives or any kind, have melting points as high 
as 200 F. and asphalt penetrations at 77 F. as low as one. 


DESCRIPTION: The process employs an operating 
technique involving the crystallization of wax or a selected 
portion of the wax contained in a waxy concentrate in the 
presence of a substantial amount of solvent, added to the 
charge stock before any of the wax is crystallized. The 
solid wax is separated from the liquid phase by filtration 
at a temperature suitable for the desired degree of frac- 
tionation. 

Typical of the combined operation of the Solvent De- 
waxing and Wax Fractionation process is a case in which 
low pour point dewaxed oil and wax of low oil content 
are produced concurrently. In the operation, a mixture of 
the wax-bearing charge stock with a substantial amount 
of solvent is chilled in double pipe scraped surface chill- 
ing equipment to a temperature suitable for the produc- 
tion of dewaxed oil of the desired pour point. The mixture 


is then filtered and the oil-bearing solution in the wax 
cake is washed continuously from the wax by displacement 
with cold solvent. The wax cake is continuously discharged 
from the primary filters and heated until the wax is totally 
dissolved in the solvent. Additional warm solvent is 
blended with the wax cake solution and the mixture cooled 
in double pipe scraped surface equipment to a predeter- 
mined temperature necessary to crystallize the desired 
wax fractions and obtain the proper quality of wax. The 
recrystallized wax is then continuously separated by 
means of a second filter on which the wax receives a final 
wash. The wax cake from this filter is pumped to the 
solvent recovery system from which the solvent-free prod- 
uct wax of low oil content is recovered. The filtrate from 
the secondary filter containing a small amount of oil and 
undesirable soluble wax fractions is pumped to the solvent 
recovery system from which the “soft” wax is delivered 
to storage tanks. 

Over-all solvent dosages for a combined dewaxing and 
wax fractionation operation vary from a solvent-to-oil 
ratio of approximately 3.5:1 for low viscosity lubricating 
oil distillate stocks to 9.0:1 or more for viscous residual 
stocks. 


COMMERCIAL INSTALLATIONS: Twenty-one com- 
mercial installations employ the Wax Fractionation proc- 
ess in the production of high quality waxes. Four addi- 
tional units are under contract for construction. 





Wax Manufacturing 


TEXACO DEVELOPMENT CORPORATION 





APPLICATION: The process is operated for the pro- 


duction of oil-free wax. 


PRODUCT: A full range of waxes with melting points 
from below 120 to above 170 F., depending upon the 
nature of the charge stock, can be produced. Crystalline 
waxes consistently show oil contents by ASTM analysis 
that are below 0.3 percent and with certain types of 
crystalline waxes below 0.1 percent. 


DESCRIPTION: The process is characterized by an 
operating technique involving the crystallization of wax 
or a selected portion of the wax contained in the petroleum 
oil or waxy concentrate by first cooling in the absence of 
solvent or in the presence of a limited and carefully con- 
trolled amount of solvent; then adding solvent in small 
increments until all of the desired wax types have crystal- 
lized. Sufficient cold solvent is then added to the cooled 
waxy slurry to permit separation of the solid wax from 
the liquid phase by filtration 

Typical of the combined operation of the Solvent De- 
waxing and W ax Manufac turing process 8 a case in which 
low pour point dewaxed oil and wax, that for practical 
purposes is oil-free, are produced concurrently. In this 
operation, the wax-bearing charge stock is cooled without 
dilution solvent. After the wax has started crystallizing. 
a small amount of solvent is added: chilling of the mix 
is continued and as more wax crystallizes, small propor- 
tions of solvent are added as necessary. When the tem- 
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perature required for the production of 0 F. pour point 
dewaxed oil is reached, a final amount of solvent is added 
to bring the mixture to the proper filtering viscosity. The 
mixture is then filtered and oil in the wax cake is washed 
continuously from the wax by displacement with cold 
solvent. The total wax cake is continuously removed from 
the filter and additional solvent mixed or repulped with 
the wax slurry at a temperature necessary to retain any 
remaining oil and low melting point, undesirable wax 
fractions in solution. The repulped slurry is then continu- 
ously filtered on a second filter on which the final wax is 
again washed. The cake from this filter is pumped to the 
solvent recovery system from which an oil-free product 
wax is delivered to storage. The filtrate from the secondary 
filter containing a small amount of oil and undesirable 
soluble wax fractions is transferred to the solvent recovery 
equipment from which the “soft” waxes are delivered to 
storage. The recovered solvent is continuously returned 
to the system for re-use. 

Over-all solvent dosages for both the dewaxing and 
wax manufacturing operations vary from a solvent-to-oil 
ratio of approximately 2.5:1 for low viscosity distillates 
to 7.0:1 for viscous stocks containing micro-crystalline 
waxes. 

COMMERCIAL INSTALLATIONS: Six installations 
of the Wax Manufacturing process have been made for 
the production of high quality waxes. One additional unit 
is under contract for construction. 
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INSTRUMENTATION 


. . 1 patterned to the exact require- 


ments of individual plants and proc- 


. is the result of engineering 


and application know-how, with one 


esses... 


ear a a Ma 


is backed by ao 


nationwide field engineering and serv- 


valves... 
ice organization 


to control 





Deethanizing unit for 
fractionation of liquefied 
petroleum gas at Sinclair 
Refining Co. is regulated 
by Brown Instruments (at 
right) on factory-assem- 
bled panelboard. 


with the help of 


Brown Advanced Instrumentation 


Accunars, coordinated control of fractiona- 
tion is proving the key to economical separation 
and purification of chemicals, and to the effi- 
cient recovery of light ends of petroleum for 
conversion to liquid petroleum gas and petro- 
chemicals. 


Typical of modern fractionation is the LPG 
plant of the Sinclair Refining Company at 
Marcus Hook, Pa. Here as in thousands of 
operations throughout the world, Brown In- 
struments measure, record and control every 
variable critical to process efficiency . . . hold- 
ing each in line with the precision essential to 
top output and quality. 


When you're looking for automatic recording 
and controlling instruments for your fraction- 


@ Important Reference Data 


ating operation, or any other process, consider 


e The Brown know-how developed through 
many years of application experience in the 
industry. 


e The completeness of the Brown line—re- 
corders, controllers, panelboards, valves and 
accessories. 


For a detailed discussion of your process re- 
quirements, call in our local engineering repre- 
sentative . . . he is as near as your phone. 


MINNEAPOLIS-HONEYWELL REGULATOR Co., 
Industrial Division, 4498 Wayne Ave., Phila- 
delphia 44, Pa. 


Honeywell 


BROWN 


INSTRUMENTS 


Fouts ww Coutiol 


Write for Composite Catalog No. 5000 describing the principal Honeywell instruments for process industries. 
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Copper Sweetening 


PHILLIPS PETROLEUM COMPANY 








APPLICATION: The Perco copper sweentening proc- 
esses which are commonly referred to as “Solid Process,” 
“Liquid Process” and “Slurry Process” are used to 
sweeten a wide range of sour hydrocarbon stocks includ- 
ing butane, gasoline, naphthas, kerosene and burning oils. 


CHARGE: Selection of the applicable copper sweet 
ning process and the optimum operating conditions per- 
mits the treating of any stock that requires sweetening 
Stocks of very sour nature are handled at only slightly 
higher costs due to additional regeneration air require 


ments 


DESCRIPTION: Although differing in the mechanical 
method of application, each of the copper sweetening 
processes utilizes the same basic chemical reaction, i.e.. 
oxidation of the mercaptan with cupric chloride and sub 
sequent regeneration of the cuprous chloride with oxygen. 
is shown by the following equation: 

RSH + CuCkh —~ RSSR Cl + He 
>CyCl + 2 HCI 4 ,O > 2CuCh + HO 


As shown by these equations, one advantage of these 
processes is the theoretical absence of chemical consump- 
tion. In normal practice it is necessary only to make up 
mechanical losses of the treating reagent. Since no addi- 
tional inorganic sulfur is added, the copper sweetening 
reaction can form only the disulfides and the treated 
product does not suffer any loss in octane number or tetra- 
ethyl lead susceptibility. If the hydrocarbon charge con 
tains hydrogen sulfide or free sulfur, a caustic or poly sul 
fide wash is utilized ahead of the copper sweetening step 
to remove these materials 

The flow diagrams illustrate the three variations of the 
copper sweetening processes 

The Solid Process” 
posed of absorbent carrier material impregnated with 
The sour gasoline 


utilizes a treating reagent com 


the cupric chloride treating solution 
is passed over a fixed bed of this treating reagent which 
accomplishes the sweetening reaction. Regeneration of the 
copper treating reagent is effected by continuously adding 
controlled amounts of air to the sour hydrocarbon charge 
thereby obtaining catalyst regeneration almost simultane 
ously with the sweetening reaction. The “Solid Process” is 
limited to those stocks which are sufficiently 
stable to color and gum formation when treated in the 


therefore 


presence of air. The most important operating variable in 
the “Solid Process” is the control of the proper amount 
of moisture in the solid sweetening reagent. 

The “Liquid Process” utilizes a solution of the cupric 
chloride treating reagent which is continuously contacted 
with the gasoline in a centrifugal pump. The mixture of 
treating solution and sweetened gasoline passes to a 
separating tank from which the spent copper solution is 
continuously withdrawn to the aerator tank where it is 
regenerated with air to give the desired oxidation poten 
tial. The regenerated copper solution is then recycled to 
the treating step. The sweetened gasoline passes from the 
separating tank to the final sodium sulfide stabilizing 
wash where any traces of copper are removed before 
going to storage. 

The “Slurry Process” combines certain of the advan- 
tages of both the liquid and solid processes. The treating 
reagent comprises a very fine mesh carrier material im- 
pregnated with the cupric chloride treating solution. This 
material is circulated through the slurry settler in a man- 
ner similar to the method employed in the liquid process 
The gasoline to be sweetened is mixed with a predeter- 
mined quantity of air after which it is passed through the 
circulating and mixing eductor on the bottom of the 
slurry settler. The mixture of sweetened gasoline and 
copper reagent slurry passes into the slurry settler from 
which the treating reagent is recycled. The sweetened 
gasoline passes from the slurry settler directly to finished 
storage or to the appropriate finishing operation, such as 
a water wash. The slurry reagent is continuously regener- 
ated by the air dissolved in the sour gasoline charge. A 
greatly decreased contact time permits the slurry process 
to treat more unstable stocks than can be treated by solid 
process. The moisture content of the slurry treating 
reagent, a critical operating variable, is controlled by in- 
creasing the temperature of the hydrocarbon charge to 
increase its water solubility 

In the liquid process all equipment in contact with the 
copper treating solution must be constructed of corrosion 
resisting material as the solution is extremely corrosive to 
iron or steel. In the solid and slurry processes, however, 
ordinary materials are used throughout. 


COMMERCIAL INSTALLATIONS: More than 190 


installations of all three types are presently in operation 





Doctor Treating 


THE LUMMUS COMPANY 





APPLICATIC IN: The process 1s applied to the sweeten 


ing of gasoline, solvents. and kerosine 


DESCRIPTION: Using sodium plumbite and sulfur, 
the process converts mercaptans to disulfides. The lead sul 
fide is converted back to sodium plumbite by air blowing 
in caustic soda. Sulfur and caustic soda are consumed. In 
addition, some PbO is mechanically lost, and must be 
added to replace solution disc arded because of the accu 
mulation of sodium sulfate and sodium salts of cresols 


and aliphatic acids 


In the diagram shown, a slip-stream from the charge 
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passes through sulfur-packed tanks dissolving some sulfur. 


The sulfur-enriched charge is now contacted countercur- 
rently with recirculated doctor solutions and settled. After 
the last stage of contacting and settling the charge passes 
down through a sand coalescer to storage. The doctor 
solution from the first stage settling is regenerated for 
recirculation in the process. After steam flashing in a 
baffled tower to remove light gasoline, the solution is 
mixed with air in a regeneration tower and surge tank. 
The solution in the tower and tank is recirculated, the 
forward flow passing to a second tower and tank system 
where the treatment is repeated to yield regenerated 


doctor solution 


P. troleum Ketiner 
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SLURRY PROCESS 


COPPER SWEETENING 


DOCTOR TREATING 
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For example, Kaylo Heat In- 

sulation reduces inventory require- 

ments because: 

1. Wide effective temperature range 
up to 1200° F.-eliminates the need 

for combination coverings in nearly 

all operating conditions 

2. Simplified Dimensional Standards 

allow nesting. 

3. Unmatched 


and sizes reduces the number of pieces 


selection of shapes 


required per job. 


KAYLO . 





Kaylo Heat Insulation reduces in- 
stallation costs because: 

4. The material is lightweight, strong 
and easily handled. 

5. It is easy to cut and fit with stan- 
dard tools. 

Kaylo Heat Insulation is a hydrous 
calcium silicate—the heat-saving ma- 
terial that is revolutionizing insula- 
tion practice with its outstanding 
combination of advantages. Get all 
of the facts now. 


for temperatures 
up to 1200’ F. 


Simplified Dimensional Standards 


mean that O. D.'s of insulation correspond to 
O. D.'s of standard pipes, assuring proper fit 
for nesting, when necessary. With this system 
of snug nesting, Kaylo Heat Insulation assures 
fits for all operating conditions, requires less 
items—reduces inventory stocks. 


WRITE FOR FREE BOOK—"Kaylo Heat Insu- 


lation.” Address: Dept. N-244, Owens-lilinois 
Glass Company, Kaylo Division, Toledo 1, Ohio. 


first in calcium silicate 


..- pioneered by OWENS @P ILLINOIS Glass Company 


MAIN OFFICE: TOLEDO 1 


OHIO — KAYLO SALES OFFICES: ATLANTA + BOSTON * CHICAGO + CINCINNATI + CLEVELAND + DETROIT 


WASHINGTON 





HOUSTON + MINNEAPOLIS + NEW YORK + OKLAHOMA CITY + PHILADELPHIA © PITTSBURGH * ST. LOUIS «+ 
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Mercapsol Treating 


THE PURE OIL COMPANY 





APPLICATION: The Mercapsol treating process re- 
moves mercaptan sulfur compounds from gasoline thereby 
providing a method for meeting sulfur and odor specifi 
cations and for improving the lead susceptibility. 

CHARGE: Mercapsol treating is especially attractive 
for use on straight run, thermally cracked or thermally 
reformed gasolines which are frequently very difficult to 


treat by other methods 


PRODUCT: In most cases a reduction in mercaptan 
sulfur content of 95 to 99 percent can be accomplished 
conveniently, and many gasolines can be extracted to doc 
tor sweetness directly. In almost any case the use of a 
suitable gum inhibitor after Mercapsol treating will result 
in a doctor sweet product. Since mercaptans are actually 
removed from the gasoline instead of being converted to 
disulfides or other sulfur compounds, the product con 
tains less total sulfur than the charge, 
thus aids very materially in meeting sulfur specifications 
Also by virtue of this decrease in sulfur content an im 
provement in the tetraethy! lead susceptibility of the gaso 
line is effected, and considerable savings in lead costs can 
This is one of the principal advantages of 


and the process 


be realized 
the process. The improved gum inhibitor susceptibility of 


the treated gasoline is an additional benefit 


DESCRIPTION: The operation of the process is illus 
trated by the flow diagram. Gasoline is treated in the 
liquid phase at ambient temperatures. Hydrogen sulfide 
ind other acidic substances, which would otherwise build 
ip in the permanent treating solution, are first removed 
by contact with low strength caustic solution. The gaso 


line from this step passes through a coalescer whose func- 
tion is to remove any aqueous phase which would contain 
sodium sulfide and other salts. The gasoline then enters 
the treating tower near the bottom, where it is intimately 
contacted counter-currently by the descending continuous 
phase of Mercapsol solution which effectively extracts the 
mercaptans. From the top of the treating tower the treated 
gasoline flows through a settler and a coalescer for clarifi 
cation and on to inhibiting and storage. 

Spent Mercapsol solution containing the extracted mer 
captans is withdrawn from the bottom of the treating 
tower into a settler from which the gasoline that separates 
can return by density difference to the tower. The treating 
solution as it then flows from the Mercapsol settler con- 
tains a small amount of dissolved gasoline which is re- 
covered and returned to the treating tower. Recovery of the 
dissolved gasoline is accomplished in a small stripper by 
the use of a small amount of steam which is sufficient for 
this purpose but not enough to strip much of the mercaptan 
present. The Mercapsol is then steam stripped of mercap- 
tans in the regenerating tower, and after cooling is stored 
in the regenerated Mercapsol tank from which it is pumped 
to the top of the treating tower to repeat the cycle. 

The Mercapsol treating solution is an aqueous solution 
of sodium hydroxide containing salts of certain acid oils 
which act as solubility promoters for mercaptans. With 
proper precautions against contamination and loss the 
solution may be used indefinitely. 

COMMERCIAL INSTALLATIONS: Mercapsol treat 
ing is currently being used in two Pure Oil Company 
plants 





Tannin Solutizer 


SHELL DEVELOPMENT COMPANY 





APPLICATION: The Tannin Solutizer process is a 


evclic process removes mercaptans from sour gasolines 


PRODI CT: Mercaptan removal to the “odor sweet” 
level of 0.001 to 0.003 weight percent mercaptan sulfur 
is easily achieved when treating a wide range of straight 
run or cracked stocks, either low-end-point or full-boiling 


range gasolines 


DESCRIPTION: The three essential steps of the proc 
ess are caustic pretreatment solutizer treatment, and re 
generation. Caustic pretreatment is often necessary to 
remove acidic components such as hydrogen sulfide and, 
in some cases, to control the alkyl phenol concentration 
A single conventional mixer-settler arrangement is usually 
caustic solution 


\ oalescer 


satisfactory for this purpose ancl the 


may be used until it is essentially saturated 
follows the caustic settler to minimize contamination of 
the potassium hydroxide treating solution with sodium ion 

For mercaptan extraction the sour hydrocarbon feed 
is contacted with a suitable solutizer solution in counter- 
current flow. The solution may contain as solutizer either 
added fatty acids or naturally occurring alkyl phenols. The 
latter may be used if their concentration in the fraction 
treated is great enough to maintain the required solutizer 
strength in the treating solution 

A typical extractor consists of mixer-settler stages: 
however, other suitable contacting equipment, such as 
towers having either Raschig-ring packing or perforated 
trays, have been used. The treated hydrocarbon flows from 
the extraction section to storage or subsequent operations 
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The spent treating solution is heated to 110° F. to 130 
F., passes through a gasoline coalescer, and enters the 
regenerator where the extracted mercaptans are oxidized 
to disulfides by air blowing. This operation is accom- 
plished in a column equipped with efficient air dispersers 
or in any standard liquid-gas mixing device. The regen- 
erated solution is passed through a coalescer to remove 
entrained disulfide oil, and dissolved disulfide oil is re 
moved by a simple countercurrent or batch naphtha wash 
The naphtha required is only 1 to 2 percent of the gaso 
line treating rate, and it may be disposed of by adding it 
to reforming or catalytic cracking charge stock. The re- 
generated solutizer solution is then cooled and returned 
to the extraction step. 

The extracting agent is a strong potassium hydroxide 
solution containing a small amount of tannin and mer 
captan solubility promoters (solutizers) such as fatty acids: 
e.g., propionic and butyric acids and/or alkyl phenols 

A simple and flexible design, quite readily adaptable to 
utilization of existing equipment, characterizes this proc- 
ess. No corrosion-resistant metals are required as operat 
ing temperatures are low and the treating solution is non 
corrosive. Labor costs are low due to simplicity of 
operation and adaptability to virtually complete auto: 
matic control. The solution is inexpensive and has an 
extended treating life, so that chemical cost is nominal. 
Exhaust steam can be used to fulfill the limited heating 
re ‘irements, 

COMMERCIAL INSTALLATIONS: Twenty-one instal- 


lations for the removal of mercaptans from gasoline 
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This extremely accurate circu- 
lar slide-rule type K&M valve 
capacity calculator includes cor- 
rection scales for steam quality, 
liquid and gas specific gravity 
and a flowing temperature scale 
for gases. Sent without charge 
in response to a request on your 
business stationery. 


AMERICA’S LEADING 
INDUSTRIES PUT THE 
STAMP OF APPROVAL 
ON KIELEY & MUELLER 


CONTROL VALVES 


Make It Your Business to Find Out Why! 


All over the country leading companies in the 
process industries are solving tough problems with 
K & M control valves, designed especially for precise 


and positive control by instrumentation. 


More and more, as the outstanding performance 
of these superbly engineered valves becomes known, 
important companies with pressure and flow appli- 
cations are turning to K & M for the skill, knowl- 
edge and experience that assure reliable automatic 
control of pressures, temperatures, rates of flow and 
liquid levels. 

There is a qualified K & M representative near 
you, eager to discuss your control problems and able 


to provide the most satisfactory solution. 


+ 


2033 - 43rd STREET = | NORTH BERGEN, N. J. 
: i 
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Sure Ways 
to Save Money in 
PROCESS FURNACES 

















In process furnace operation, every dollar counts. 
That's why leading manufacturers of chemical and 
petroleum process furnaces save their customers 
money four ways by using B&W Insulating Fire- 
brick. These durable, lightweight brick . . . 


1 CUT INSTALLATION COSTS — B& W Insulating 
Firebrick are easy to install. They can be cut, drilled 
or shaped on the job with ordinary woodworking 
tools. Their lightness makes them easy to handle. 


2 ELIMINATE EXPENSIVE ALLOYS — Because of 
their high insulating values, B& W Insulating Fire- 
brick can be supported with ordinary carbon steel 
hangers. Expensive, heat-resisting alloys are not 
necessary. 


3 REDUCE DOWN-TIME — These brick have low 
heat storage, cool off quickly. This makes possible 
quick access to the furnace for inspection. They 
heat up quickly to get back on the line, too, 


ED 


a 


BAW REFRACTORIES PRODUCTS — B&W Alimul Firebrick * B&W 80 Firebrick + B&W Junior Firebrick + BAW Inculeting Firsbrick 





® Interior of The M. W. Kellogg Co. Feed Preheater Fur- 
nace lined with B&W K-26 IFB. 


@ Exterior view of Feed Preheater Furnace. 


Ask your B&W representative for all the facts on 
cost-cutting B& W Insulating Firebrick. He will be 
glad to discuss your refractories problems with you. 


The defense plant expansion program has created unprece- 
dented demands for B&W Insulating Firebrick. It is, there- 
fore, necessary to anticipate your requirements as far in 
advance as possible. 


BABCOCK 
& WILCOX 


"NE BABCOCK 
REFRACTO & witcox co. 


Ras 
Ctmtan o, ca 
rICEs ‘61 fast 420 $7. pot a 
a 
Woexs: Av6uUST4, Ga, ep 





B&W Refractory Castables, Plastics and Mortars * OTHER B&W PRODUCTS— Stationary & Marine Boilers and 


Chemical Recovery Units .. . Seamless & Welded Tubes . . . Pulverizers ... Fuel Burning Equipment... Pressure Vessels ... Alloy Castings 
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Unisol Mercaptan Extraction 


UNIVERSAL OIL PRODUCTS COMPANY 





APPLICATION: The process extracts mercaptan sulfur 
compounds from gasoline and higher boiling petroleum 
fractions. 

PRODUCT: Mercaptan reduction of better than 99 
percent is readily accomplished by the process. Octane 
number improvements at the 3 cc tetraethy! lead level range 
from one to three or more points on the commercial 
plants, depending on the mercaptan sulfur content of the 
untreated gasoline. 

The treated product as it comes from the unit is usually 
sweet or nearly sweet. In almost all cases the product is 
completely sweet after a short time in storage, particularly 
if inhibited with UOP No. 5 Inhibitor, which has the 
unique property of accelerating air sweetening. 

In comparisons of the properties of Unisol treated gaso 
line with the raw gasoline or with the product obtained 
by conventional sweetening, it is generally found that 
Unisol treating improves inhibitor susceptibility and 
lowers ASTM gum. and that copper-dish gums, after 
inhibiting, are considerably Recently developed 
modifications enable the process to remove 95 percent or 
more of the mercaptans from distillates such as kerosine 
ind domestic heating oil, thereby producing an oil with 
superior odor characteristics. Pyrrole-type nitrogen com 
pounds are also removed by the process. Removal of sul- 
fur and nitrogen compounds by Unisol treating markedly 
reduces color and sediment forming tendencies in distillate 
ils. Filter and burner tip plugging tendencies of domestic 
fuels. as determined by newly developed processes, are 


lower 


greatly reduced by Unisol treating 


DESCRIPTION: Hydrogen sulfide-free gasoline is in- 
troduced to the bottom of an extraction column and has 
mercaptans extracted from it as it flows upward in coun- 
tercurrent contact with an aqueous solution of methanol 
and caustic soda. The caustic solution is introduced at the 
top of the extractor and methanol near the midpoint. 
Above the methanol inlet the caustic solution extracts any 
methanol dissolved by the gasoline from the caustic- 
methanol solution. 

Treated gasoline is removed from the top of the extrac- 
tor and sent to storage without any subsequent treating 
except addition of inhibitor. The fat caustic-methanol 
solution containing extracted mercaptans is withdrawn 
from the bottom of the extraction column and is charged 
to a caustic stripping column. In this column the methanol 
and mercaptans are stripped out leaving the caustic solu- 
tion which is then withdrawn from the bottom of the 
column for re-use. 

From the top of the stripping column, water-methanol- 
mercaptan vapors pass to a condenser. The condensed 
vapors then go to a mercaptan separator in which the 
extracted mercaptans separate from the water-methanol 
solution as an oily layer and are decanted from the sys- 
tem. The aqueous methanol solution is transferred from 
the mercaptan separator to a fractionating column from 
which methanol is recovered for re-use as an overhead 
product. Water from the bottom of this fractionating col- 
umn is charged to the stripping column where it is evapo- 
rated to form stripping steam. There is no withdrawal of 
water from the system. 
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Chemical Desalting 


TRETOLITE COMPANY 





APPLICATION: The process removes inorganic salts 
yriginating in the oil-field brines produced with crude oil. 

CHARGE: Crude oil ranging from 16 to 50° API 
gravity and having salt contents from 15 to 600 pounds 
per 1000 barrels are being treated 

PRODI CT: Salt removal exceeds 90 percent and in 
some cases 95 percent 

DESCRIPTION: Chemical desalting is accomplished 
by the addition of fresh water and a desalting chemical 
to the crude: mixing of these components to produce a 


non-stable synthetic water-in-oil emulsion: and subse 


quently removing water 


lretolite chemical is proportioned in the suction line 


of the crude charge pump. Fresh water is injected into 
the crude stream following the crude charge pump. The 
mixture is heated (or additionally heated, if the oil and 
blending water were previously heated). It is then emulsi- 
fied carefully and heated further to operating temperature 
The heated mixture is passed through a coalescing section 
\ sedimentation vessel is provided to allow adequate resi 
dence time to accomplish separation of salt-bearing water 
and salt-free oil. Desalted crude leaving the vessel passes 
to the refinery charge stream. 

COMMERCIAL INSTALLATIONS: The process is 
currently desalting more than 1.5 million barrels of crude 
daily in refinery streams 





Chemical Desalting 


VISCO PRODUCTS COMPANY, INC. 





APPLICATION: The process is applied to crude oil 
for water and salt removal 

PRODUCT: As high as 95 percent salt removal may 
be achieved 

DESCRIPTION: installation for 


chemical desalting of crude oil is shown on the flow dia- 


A ty pi al refinery 


gram. Preheated fresh water varying from 3 to 10 percent 
by volume is added to the crude oil containing brine and 


is emulsified. Emulsification may be obtained by flow 


through a charge mixing device. Emulsion 


breaking chemical is injected by 
the crude oil mixture flows to a heat exchanger where the 


pump or a 
a metering pump and 
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temperature is increased to 180 F. or higher. The emul 
sion is broken at the heat exchanger and flows on to a 
settling vessel for separation. This vessel often is de- 
signed to allow settling time of one hour, and may be 
equipped with heating elements to maintain elevated tem 
peratures and with baffles designed to reduce flow turbu- 
lence and channeling. The bottom of the settling drum 
may have a slope of about 2 percent toward a water trap 
to insure drainage. 

Desalted crude oil leaves the top of the drum and salts 
dissolved in the fresh water are withdrawn from the bot 
tom. Average treating cost will range from 0.5 mils to 2 
mils per barrel of oil desalted 
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Two nine-stage CHT pumps were put into service at the 
Katy Cycling Plant in July 1943. These five-inch, double-case 
units, one of which is shown above, take lean oil at about 90°F. 
and 70 psi from the still after coolers and discharge it to the 
absorbers at 1850 psi. Throughout this entire nine year period, 
the pump casings have not been opened. The original bearing 
linings are still in service and the only maintenance required has 
been the renewal of inboard shaft sleeves and infrequent repack- 
ing. A third I-R pump of the same design, installed in 1944, has 
required no repairs to date. 

This outstanding performance record is a typical example of 
the extra dependability that’s built into every Ingersoll-Rand 
pump. Each unit is designed for real, long range economy that 
pays off in lower operating and maintenance costs year after 
year. If you have a pumping problem, your nearest I-R represen- 
tative will be glad to help you. 


Ingersoll-Rand 


779.10 





e P 
11 Broadway, New York 4, N. Y. 





Ingersoll-Rand High-Pressure Pumps at the Katy Cycling Plant 
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Chemical and petroleum fires strike fast with litle or no warning. 
But not so fast that a Blaw-Knox Fog System actuated by'rate-of- 
rise thermostats can’t knock ‘em out with a smothering blanket 
of fog before they really get started. 


A Blaw-Knox System engineered for the fire hazards existing in 
or around your plant is a most effective weapon against fire’s toll. 
On the job 24 hours a day, it protects your property as well as 
products essential to our national economy. 


Glad to consult with you and submit an estimate without 
obligation. 


BLAW-KNOX CONSTRUCTION COMPANY 
SPRINKLER DIVISION 
829 Beaver Ave., N.S., Pittsburgh 33, Pa. 


| 
| 
| 


Deluge Systems, Wet Pipe Systems, 
Dry Pipe Systems, Water Spray and 
Fog Systems, Rate-of-Rise Sprinkler 
Systems, and Foam and Carbon Dioxide 
Extinguisher Systems 


“UTTLE JOEY SPRINKLER” 
Always on the Job 
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Electric Desalting 


PETROLITE CORPORATION, LTD. 





APPLICATION: The process provides an efficient 
means of purifying crude oils before they are charged to 
refinery distillation and cracking equipment. While the 
primary purpose of this process is to remove salts such 
as chlorides, sulfates and bicarbonates, experience in the 
refining industry has shown that Petreco desalting also 
removes vast quantities of solids such as sand, silt, rust, 
etc., as well as many other impurities which may poison 
or otherwise impair the efficiency of certain catalysts. 

DESCRIPTION: Salty, impure crudes are pumped 
to the desalter, and a small quantity of fresh, hot water 
is mixed into this charge. This mixture is passed through 
an emulsifier, which disperses the water into the crude, 


forming a water-in-oil emulsion. The emulsion is then 
projected into the high-potential electric field of the de- 
salter, where the salts and impurities are caused to be 
associated with the added water by the coalescing action 
of the field. The water, now carrying the salts, is rapidly 
separated from the oil, which continues on as refinery 
charge. 

OPERATING CONDITIONS: The process operates 
at temperatures in the range of 140° to 240° F., so is 
usually installed in the refinery flow pattern right after 
the primary heat exchangers. Operating pressures are in 
the 40 to 80-psi range. 





Electric Distillate Treating 


PETROLITE CORPORATION, LTD. 





APPLICATION: This process for distillate treating 
Is Esper ially applicable to acid, caustic, doctor and other 
chemical treating where aqueous chemical solutions are 
dispersed into hydrocarbons. 

CHARGE: Petroleum distillates such as gasoline, kero- 
sine, diesel fuels, furnace oils, transformer oils and light 
lube distillates 

PRODUCT: Treated distillates free from carry-over. 
ready for blending or shipping 

DESCRIPTION: The treating chemical such as acid, 
caustic, ete., is dispersed under controlled conditions as 
to volume, degree of dispersion and time of contact. The 
resulting mixture is subjected to the action of an electric 
field to coalesce the dispersed phase and to separate acid 


sludge, spent caustic or doctor solution from the continu- 
ous phase. These effluents contain only traces of oil. 

Self-contained, two phase units are available for combi- 
nation acid-alkali treating. Daily capacities of the treaters 
vary from approximately 5000 bpd of 20° API gravity 
diesel stock to 16,000 bpd naphtha per 10-foot diameter 
unit. 

OPERATING CONDITIONS: The process operates 
efficiently at the normal temperatures at which the stock 
to be treated comes from the run-down tanks or storage. 
A pressure of 25 psi, or less, is required to hold the dis- 
tillates in a liquid phase. A power demand of 5 kw is 
adequate for electrical treating. at the usual power volt- 
age of 460 volts. 60 cycles. 





Electric Desaponification 


PETROLITE CORPORATION, LTD. 





APPLICATION: In refining procedures where caustic 
soda is added to the crude charge ahead of the vacuum 
fractionator, sodium naphthenate soaps and free caustic 
soda are present in the residual fraction of the crude 
processed. To utilize these residuums, they usually are 
blended with some lighter stock, and the resulting blend 
designated as heavy fuel. However, the presence of alka- 
line material in such fuels will cause the ash content to 
be high, a fault which may render such stocks unsuitable, 
either for fuels or as a cracking charge. The Desaponifica- 
tion process removes such ash forming materials. 

CHARGE: Fuel oil stocks, containing residuums bear 
ing naphthenate soaps and free caustic soda which are 


characteristically ash-forming when used as fuel or as 
charging stocks. 

PRODUCT: Desaponified fuel stock, from which ap- 
proximately 85 percent of ash-forming materials have 
been removed, for fuel or cracking charge. 

DESCRIPTION: Soap containing fuel stock is inti 
mately mixed with dilute mineral acid. The soaps and 
caustic react chemically to produce organic acids and 
mineral salts, the organic acid remaining as a component 
part of the fuel and the mineral salts associating with the 
aqueous phase. he mixture is passed through an electric 
field which separates the aqueous phase from the residuum 





Electrolytic Caustic Regeneration 


AMERICAN DEVELOPMENT CORPORATION 





APPLICATION: The process is used to recover spent 
alkaline treating solutions 

CHARGE: Spent caustic solutions 

DESCRIPTION: The process continuously 
ates electrolytically caustic soda used in mercaptan absorp- 
tion and returns it to the extracting columns. 

Spent caustic from the extracting columns is charged 
into the spent-caustic storage tank from which it is pumped 
through a filter into the anode plates of the regenerator. 
\ slip stream is charged into the cathode plates to sweep 
the plate of hydrogen gas and decrease over-voltage. 
Nascent oxygen generated at the surface of the anode, 


regener- 
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oxidizes the sodium mercaptides to disulfides which are 
carried out of the cell to the regenerated caustic tank. The 
nascent oxygen is developed in the cell by electrolysis of 
part of the water present in the caustic solution. Hydrogen 
is inert to reaction at the cell conditions and is carried out 
in caustic solution to an elevated disengaging drum where 
it is vented. Caustic is returned to the cathode inlet header. 

OPERATING CONDITIONS: The process can be 
conducted successfully at ambient temperatures but the 
efficiency is greater at elevated temperatures—120° to 
140° F. 

COMMERCIAL INSTALLATION: One 
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1. FINE FILTRATION, Filtration may be of any 
desired degree of fineness depending only on the 
fineness of the material used for the filter precoat. 


2. HIGH FILTERING RATES. While filter runs are 
usually short as compared to sand filters, the 
Stellar Filter offers the advantage of the high 
rate of filtration, easy and convenient cleansing 
by the “air-bump,” and does not require large 
volumes of wash water. 

3. COAGULATION NOT REQuIRED. A precoat of filter- 
aid formed around the filter elements is the filter- 


ing medium, rather than a chemically formed 
floc. Thus the Stellar Filter can be used for filter- 


a h y industry chooses ing liquids to which the addition of chemicals 


cannot be tolerated. 


4. SIMPLICITY OF OPERATION. Operation of the 
Stellar Filter is practically foolproof. All opera- 


RK 
. tions can be performed by an unskilled operator 
lters with simple instructions and in a few minutes. 
. 5. ADAPTABLE TO A WIDE VARIETY OF REQUIREMENTS. 


Stellar Filter design permits use of a variety of 
construction materials to prevent contamination 
° of the liquid being filtered. Operated at low, me- 
fo ' fou of dium, or high pressure, the liquid is not exposed 
Pan) to the atmosphere, and hot liquids can be handled 

without vaporization. 


fil ation problems 6. EASILY CLEANED. Backwashing, which takes only 


a few minutes, thoroughly cleans filter elements, 
and is accomplished by the “air-bump” supple- 
mented by a small amount of flushing liquid. 


Where very exacting filtration is required, 
or for difficult filtration problems, industry has 
learned to depend upon Stellar Filters. Applica- 
tions such as for the United States Army pack and 
mobile units; for removal of small amounts of 
oil or suspended matter from condensate, cooling 
water and recirculating process water; for filtra- 
tion of dilute sulfuric acid which has been used 
for leaching minerals from ore; for filtration of 
sulfate cooking acid; for filtering ferrous sulfide 
and other impurities from monoethanolamine in 
natural gas purification; for the continuous fil- 
tration of caustic soda used in a bottle washing 
operation ...for these and many other applica- 
tions Stellar Filters provide the advantages of 
quality of effluent, small space requirements and 
simplicity of operation. 


You'll find complete information . .. and possibly 
the answer to your filtration problems ...in our 
illustrated bulletin on the Stellar Filter. Just request 
Bulletin 1560A. 


IMFILCO INC. Tucson, Arizona Plants in Chicago & Joliet, Illinois 
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HAVE YOU 


recently taken advantage of the serv- 
ices offered to refiners by the 5 Du 
Pont Petroleum Chemicals Division 
district laboratories? 

Here is a list of some of the serv- 


ces a\ ailable : 


Tetraethy! lead blending studies 
. Lead content analysis 
. Laboratory octane ratings 
. Road octane ratings 
. Antioxidant evaluations 
. Metal Deactivator recommenda- 
tions 
. Dye selection 
. Recommendations in connection 
with fuel oil, lube oil, and grease 
additives problems 
Ask your Du Pont Petroleum 
Chemicals Division representative for 
further information on how the dis 
trict laboratories can be of he Ip to 
you. 











Easy Maintenance, Plus Added 
Safety, Marks Du Pont- 
Designed Metal-Flex Hose 
With numerous installations already in 
use, the Du Pont-designed Metal-Flex 


unloading swing line has definitely 
proved its outstanding advantages. 


eo i 


Aye te 


Neal a! 5 


Swe 


Hardly any maintenance is required 
to keep the hose in a sre 
This, added to the fact that only one 
man is required to connect and operate 
it, means that a Metal-Flex installation 
ays for itself in a very short time in 
ote labor and maintenance costs. 
Refiners who have tested and used 
the Metal-Flex unloading swing line 
for a period of years report, moreover, 
that it is safer than any other type of 
unloading connection for TEL han- 





Strategically Located Du Pont 
Rail Sidings Help Meet Emergency 
Needs for TEL Shipments 


Whenever you have a “hurry-up” need for tetraethyl lead that has not been 


anticipated in your regular delivery schedules, there is a Du Pont TEL tank 


car loaded and waiting at a nearby rail siding ready for immediate delivery 


to your refinery 


house” 


Primarily for emergency use, 


the Du Pont “rolling ware- 


facilities include seven rail sidings in addition to the plant storage 


area, as well as two tank truck terminals strategically located throughout 


the country. 
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THIS MAP SHOWS how the Du Pont TEL tank car sidings and tank truck 
terminals are conveniently located in, or adjacent to, major refining areas. 


dling. Because it holds vacuum excep- 
tionally well, it eliminates the minor 
leaks that so frequently result in un 
loading difficulties when rigid swing 
lines are used. 


WEATHER RESISTANCE 


Metal-Flex hoses have been installed 
all the way from Houston, Texas to 
Winnipeg, Canada. Throughout this 
wide range of weather and climate 
conditions they have been found to op- 
erate smoothly and easily at all times— 
in sleet and snow as well as in warm 
weather. 

The Metal-Flex design was devel- 
oped and built by Du Pont as a service 
to refiners who were expressly looking 
for a safer, more convenient connec- 
tion that would overcome certain spe- 
cific unloading problems. 





The TEL tank car facilities serve re- 
finers from railroad sidings in Torrance 
and El Monte, California; Houston 
and Beaumont, Texas; East Chicago, 
IIL; Kansas City, Mo.; Toledo, Ohio; 
and Carney’s Point, N. J. The tank 
truck terminals, at El Monte, Callif., 
and Carney’s Point, N. J., are complete 
with weigh tanks and storage facilities 
and make it possible for refiners to re 
ceive rush shipments of TEL in smaller 
than-tank-car lots. 


FOR EMERGENCY USE . 


The main purpose of this nation-wide 
Du Pont TEL distribution set-up is to 
keep on hand an adequate supply of 
tetraethyl lead to so ment regular- 
ly scheduled deliveries that may have 
been held up by floods, train accidents, 
strikes or other unforeseen circum- 


stances. 


ADVERTISEMENT —Prepared for the Petroleum Chemicals Division of E. 1. du Pont de Nemours & Company (Inc.) 
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FULLY-STOCKED WAREHOUSES 
In addition to the above mobile units 
handling tetraethy! lead, Du Pont also 
maintains three fully-stocked 
houses in Houston, Los Ange les 
Wilmington. Del... which carry a 
ply of all other Du Pont 


gular shipme nts arrived 


ware 
ind 
sup 


u isoline 


E. 1. DU PONT DE NEMOURS & COMPANY (INC.) 


Wilmington 98, Delawore 
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Automotive Technologist 


JAY BRENT MALIN 


What's in a Name? 


Your company s name is one of its most 
important assets. It stands for your rep 


cle p* nd ib le prod 


comp 


roducing 
ts, as well as for the 


ind material 


utation for] 
ition for] 
iny Ss per 
! 
nnel issets 


And 


sents your 


since your brand name repre 


company in competition, it 
is important that 


tomers use the 


our ce ale rs ind cus 
they 
and 


Thane whe neve 


br ind 


gasoline 
know the quality features that distin 


ther brands 


reter to your 


suish it from « 
When 


use your brand names rather than such 


you encourage motorists to 


re gular " premium 
them to distin 


| and all 


oT inds 


igue terms us 


ue are encouraging 
uish between 
ther 


lo help stimulate dealers to promote 


your 
gasoline s 

ou br ind names more ivgressively 
unc the quality features for which they 
stand—Du Pont has developed a unique 
It is suitable 


brand name presentation 


for showing at dealer meetings and can 
be highly individualized to point up 


the distinctive features of your 


to all oil 


selling 
It is available 


companies 


A specialist in inte rnal combustion en 
gines, |. Brent Malin joined the Du 
Pont Company in 1951 as an 
tive technologist 

Much of Malin’s work consists of as 
oil companies in prod 


automo 


sisting solving 
uct application problems—particularly 
feet 


In cooperation with automobile 


those pertaining large opera 
tlons 
manufacturers he also works on engine 


fuel 
ind kee ps 


developments pertaming to and 
lubricant 


up to-date 


ipplications 
gnificant 


on Sis automotive 
trends. 

Malin came to Du Pont from North 
American Aviation 
his know ledge 


teristics to the development of rocket 


applied 


whe re he 
of combustion charac 


motors. Prior to this, he spent 10 years 
Im engine research and ce velopment 


work at The 


Texas Company 





MOVIES AVAILABLE 


Prints of the following Du Pont films 
are available to oil companies for tram 











ing and public relations purposes. They 

may be borrowed or purchased. Ad 

Petroleum 

Chemicals Division district office 

Pipeline on Wheels—A 26-minute, full 
color movie on tank truck safety 
Suitable for both training and public 
relations purposes 

What Makes a Gasoline Good—An |5 
minute cartoon movie in color, Pre 
sents the how high quality 


dress request to nearest 


story otf 
made in easy-to-under 


Ideal for dealer training 


gasoline IS 

stand torm 

meetings 

In addition to the 
make S ay tilabl 
films of particular interest to the pe 
troleum industry. 


ibove, Du Pont 
a special library of 


Better Things for Better Living 
through Chemistry 


Petroleum Chemicals 


District \ . 


Offices ) 


N CANADA. Canadion industries Limited 


v ° 
Houston, Texas 


Los Angeles, Calif 
Toronto, Ontario 


District 
Laboratories: } Steusten, anne 
El Monte, Calif 


Montreal, Q vebec—Coalgory, Alberta 


Prepared for the Petroleum Chemicals Division of E. 1. du Pont de Nemours & Company (/nc.) 
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55 gallon, 12 gauge solid Nickel shipping and 
storage drums built to LC.C. Specification 5 


How to lower shipping costs 
on highly corrosive chemicals 


Are you concerned with the shipping and storage of dangerous 
and corrosive chemicals? 

Then you'll find these five advantages of Nickel and Nickel Alloy 
drums of interest... and profitable! 

LIGHT WEIGHT. Nickel and Nickel Alloy drums often cut to |» the 


tare weight of shipping and storage containers. They save on 


manpower and on shipping and handling costs without 


reducing volume. 

CORROSION-RESISTING. These drums do not chip or peel. 
Their resistance to corrosion reduces metal pickup, helps maintain 
product purity. eliminates need for corrosion inhibitors. 
STRONG. High mechanical strength and toughness mean 

Nickel and Nickel Alloy drums do not crack or break open despite 
rough handling. 

DURABLE. Nickel and Nickel Alloy drums give years of 
trouble-free service. And should minor damage occur. they are 
easy to repair by welding, brazing or soldering methods. 

1.C.C. ACCEPTED. Many corrosives are at present being handled 
with L.C.C. approval. A partial listing includes: Monel® drums 
(1.C.C. Specification 5M) liquid bromine and hydrocyanic acid; 
Solid Nickel drums (1.C.C.—5K) acetyl, benzyl, benzoyl, 
thiophosphoryl, pyrosulfuryl, and thionyl chlorides, as well as 
phosphorus trichloride and phosphorus oxychloride. 

Perhaps you have other corrosives for which 1.C.C. specifications 
are not yet established. Now is the time for you to 

investigate Nickel and Nickel Alloy drums so that you can have 
1.C.C. acceptance when these drums again become available 


for extensive use. Write for full information, today. 


THE INTERNATIONAL NICKEL COMPANY, INC. 


67 Wall Street, New York 5, N. Y. MONEL® + °R''® MONEL + °K MONEL 
“KR''® MONEL + °°S"°® MONEL + NICKEL 
ae LOW CARBON WICKEL + DURAWICKEL® - INCONEL® 
(NCONEL “X'"® « INCOLOY + NIMONICS 
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Cobalt Molybdate Desulfurization 


UNION OIL COMPANY OF CALIFORNIA 





APPLICATION: The process represents a versatile 
method of sulfur removal capable of handling all types of 
petroleum distillate stocks encountered in normal refining 
operations 

PRODUCT: Cracked gasoline stocks containing three 
percent by weight sulfur have been treated to give prod- 
ucts of as low as 0.01 percent by weight sulfur content to 
less than 0.2 percent with 100 volume percent yields. 

DESCRIPTION: The accompanying diagram presents 
a simplified process flow for a unit to handle coke-still 
distillate of about 4.0 percent sulfur content and contain- 
ing approximately 30 percent of material distilling in the 
lubricating oil range. Referring to the diagram, the feed 
stock and hydrogen are preheated by exchange against 
the hot reaction products. The exothermic heat of re- 
action is of sufficient magnitude to make the process in- 
dependent of the preheat furnace except during start-up 
periods. The catalytic treatment may be conducted over 
a wide range of temperatures, but for maximum yield and 
desulfurization, a temperature in the neighborhood of 800 
F. is employed. The reaction products after exchange with 
the feed are cooled and passed to a separator. The liquid 
product from the separator may be caustic-washed to re- 
move traces of dissolved hydrogen sulfide and then sent 
to storage. The gas from the separator, containing hydro- 
gen, hydrogen sulfide and small amounts of hydrocarbons, 
is treated in an oil absorption unit at the reaction pressure 
and the separated hydrogen recycled to the reactors 

For the treatment of coke-still distillate, a multiple re- 


ictor construction 1s emploved. three reactors being on 


stream while the fourth is being regenerated. Regeneration 
of the catalyst is accomplished in the conventional manner 
by adding air to a stream of inert combustion gas cir- 
culated through the catalyst bed. 

The depletion of low sulfur content crudes in the 
United States is forcing refiners to employ increasing 
amounts of high sulfur content, low quality crudes of 
which there are considerable reserves. As the amount of 
high sulfur stocks processed increases. the proportion of 
refractory thiophenes and thiophanes, largely unaffected 
by present treating processes, also is increased, and a defi- 
nite need is arising for a more effective means of desul 
furization such as this process 

YIELDS: The table below illustrates the desulfuriza 
tion of coke-still distillate. 


Feed, Heavy Gaso. Frac. 
Coker Gas of 
ou Product 


Gas Oil 
Fraction 
of Prod. 


O11 





Yield, percent by vol. based ed 8.4 
Gravity, “API at 60 F ) 47.7 28.1 
ASTM Distillatio p.. * 

nitial < 64 480 

10 percent 5 238 498 

50 percent a 20 

~) percent 372 

Maximum 760 392 

Rec. percent 72.5 o8.0) 
Sulfur Content, percent by weight 
Acid Solubility, percent by volume 
Knock Rating, CFR Motor Met! 

Clear 64.5 

TEL /gal 76.5 


SUS at 100 I 





Autofining 


ANGLO-IRANIAN OIL COMPANY, LTD. 








APPLICATION: <Autofining is used to desulfurize 
high sulfur distillate feedstocks 
CHARGE: Straight-run gasolines through 


and kerosines to gas oils and light diesel fuels. also 


naphthas 


iromatic extracts and solvent naphthas 

PRODUCT: With almost complete desulfurization, the 
lighter products show an increase of 2 to 3 octane num- 
bers (clear) and a greatly increased lead response. Heavy 
aromatic extracts (to 500° F.) and gas oils (to 700° F 
end point) give 70 percent desulfurization 

DESCRIPTION: The accompanying flow diagram is 
that of an Autofining unit designed to handle solvent 
naphthas and power kerosines. The feedstock and the 
recycle gases are vaporized and heated in separate heaters 
and pass downward through the reactor. The hot vapors 
from the reactor pass through a waste heat boiler, where 
steam is generated: after heat exchange and cooling, the 
products flow to the separator from which the recycle 
compressor takes suction. If it is desired to meet a color 
specification with products such as power kerosines, the 
products leaving the waste heat boiler pass into the 
knock out tower where 1 to 2 percent volume of heavy 
Any excess gas make is passed to fuel 
Liquid product from the 


ends are re moved 
from the product separator 
separator passes to a flash tower stabilizer to remove the 
hydrogen sulfide and other gases which results in flash 
point rectification. The stabilizer product is normally free 
of hydrogen sulfide but a light caustic soda wash may he 


advisable to guard against poor stabilizer operation 


The catalyst is granular (2 to 4-mesh) and a catalyst 


life of over 12 months has heen obtained Regener ation of 


Treating Processes 


the catalyst can be readily accomplished by air/steam or 
inert gas/air mixtures when the full activity of the cata- 
lyst can be restored. 

OPERATING CONDITIONS: The process variables 
are temperature, pressure, space velocity and gas recycle 
rate, the most important being the space velocity. The 
usual operating temperature range is 750 to 800° F., op 
erating pressures 100 to 200 psig. Space velocity depends 
on the feedstock and sulfur removal required. The reac- 
tion is carried out in the vapor phase and is substantially 
adiabatic. 

YIELDS: Typical yields and properties when operating 
on Middle East feedstock are shown in the table below. 


Arematic Aviation Blend 


PROPERTY Strarght-Run Gasoline omponent 





Yield (Weight Percent on Feed 0.5 
Sulfur Removal, Percent 1 


Product Product 





38.0 
230 


3 


ime bottoms removed 


2 perce 


COMMERCIAL INSTALLATIONS: The initial pilot 
plant built in 1948 at the Grangemouth Refinery (Scot- 
land) has been increased to a 350-bpd production unit 
and a 3500-bpd unit was constructed at the AIOC Refinery 
VW ales 


at Llandarevy. 
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Modern Processing and Storage Facilities 
Conserve Oil and Gas at Elk City 


The Elk City oil and gas field in Oklahoma has been operated as a unit 
since Jan. Ist, 1951. An operating committee, consisting of one representative 
for each of the nine operators in the field, has designated the Shell Oil 
Company as Unit Operator. Unitization is expected to increase the ultimate 
production of the field by 25 per cent. 

Production of oil and gas is delivered by pipe line at 900 Ibs. per sq. in. 
pressure to a cycling plant where crude oil, gas and water are separated 
The crude is then flashed at 285 lbs. per sq. in.; heated to 275-300 deg 
Fahr.; passed through a stripper; and stored in tanks with Horton Float- 
ing Roofs until shipped to a refinery 

Wet gas from the separator is processed at 1100 lbs. per sq. in. in an 
absorption plant which recovers 225,000 gals. of natural gasoline and 
propane and 55,000 gals. of propane per day. Four million cu. ft. of dry 
gas is burned as fuel; 30 million cu. ft. sold to a pipe line; and 75 million 
u. ft. returned to the producing sands at 3800 lbs. per sq. in. pressure. 

Helping Elk City obtain maximum efficiency in these operations are 
three 24,000-bbl. Horton Double-Deck Floating Roof tanks, one 7,500-bb!. 
and two 15,000-bbI. Hortonspheroids, one 72-in. diam. by 14-ft. gas separa- 
tor, a 10,000-bbI. flat-bottom water tank and a 100,000-gal. Horton elevated 


‘ 


water tank 


@ Above: Aerial view of Elk City cycling 
plant showing 100,000-gal. elevated water 
tank in the foreground, 

@ Left: Three 24,000-bbl. Horton tanks with 
Double-Deck Floating Roofs. They are 60 
ft. in diam. by 48 ft. 

@ Below: Two 15,000-bbl. Hortonspheroids 
57 ft. 10% in. by 49 ft. 10 in, and one 
7,500-bbl. Hortonspheroid 45 ft. 6 in, by 
40 ft. All three are designed for 35 Ibs. 
working pressure. 


CHICAGO BRIDGE & IRGN COMPANY 


Plants in BIRMINGHAM, CHICAGO, SALT LAKE CITY and GREENVILLE, PENNSYLVANIA 


Atiente 3 2146 Healey Building Detroit 26 
Birmingham | 1548 North Fiftieth Street Havono 
Boston 10 1030—201 Devonshire Street Houston 2 
Chicago 4 2463 McCormick Building Los Angeles 17 
Cleveland 15 2234 Guildhall Building New York 6 


1520 Lafayette Building 

2 Abreu Building 

2126 C & | Lite Building 

1534 General Petroleum Building 
3302—165 Broadway Building 


Philadelphia 3 1608—1700 Walnut Street Building 

1551—200 Bush Street 
Seattle | 1331 Henry Building 
Tulse 3 1626 Hunt Building 
1128 Cofritz Building 


San Francisco 4 


Washington 6, D.C 


REPRESENTATIVES AND LICENSEES 


Ateliers et Chantiers de la Seine Maritime, Paris, France 

Compagnia Tecnia Industrie Petroli, Rome, italy 

Constructions Metalliques de Provence, Aries-sur-Rhone, France 

Chicago Bridge & iron Company, Ltd.. Apartado 1348, Caracas, Venezuela 


Horton Steel Works, Limited, Fort Erie, Ontario, Canada 
Motherwell Bridge & Engineering Company, Limited, Motherwell, Scotland 
Whessoe, Limited, Derlington, England 


Comprimo N. V., 21, Amstel, Amsterdam (C) Netherlands 


Sociedade Chibridge de Construcoes Ltdo., Av. Franklin Roosevelt, 194-S$/704-C, Rio de Janeiro, Brazil 
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Synthetic fluid cracking catal 


FLUID CRACKING CATALYST 


ATALYST 


ysts help refiners: 


improve performance 


by maintaining supe! 


The superior heat, steam and sulfur 
stability of synthetic Avid cracking cata- 
d with the natural, has 
been convincingly demonstrated—both 
ona bench scale basis and in commer- 


For improved catalyst sta- 
use 


lyst, as compare 


cial units. 


bility in your refining operations, 


e It produces 


e it permits o 
coke yield. 


e \t reduces CcO2 
regenerating capacity. 


e it gives highes 


@ It possesses unifo 
physical properties. 


greater throughput, th 
CO ratio in fue go> 


t iso-butane yield. 


rm quality with contro! 


ior catalyst stability 


Cyanamid’s AEROCAT™ MS Synthetic 


Catalysts. 

Among the othe 
eference for such a sy 
d 5 ovt of 6 fluid 
synthetic— 


r advantages influ- 


encing the pr 
thetic catalyst—o" 
cat cracking refiners vse 


are these: 


o higher octane gasoline. 


anks to approximately 20% lower 


thus helping f° maintain high 


lled composition and reproducible 





and, based on performance..- 
9 out of 10 who use 

synthetic, use Cyanamid's 
AEROCAT MS Catalyst 
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Gray Catalytic Desulfurization 


TEXACO DEVELOPMENT CORPORATION 





APPLICATION: The process provides a method for 
removing undesirable sulfur compounds of both mercap- 
tan and non-mercaptan types from lighter petroleum 
fractions. 

CHARGE: Stocks comprise any straight run or cracked 
gasolines (or blends of the two) as well as kerosines and 
burning oil fractions boiling within the range of 425 to 
600 F. 

DESCRIPTION: Desulfurization is effected by passing 
the vaporized fractions through a bed of catalyst at ele- 
vated temperatures The pressure of operation is just 
sufficient to cause the vapors to flow through the catalyst 
bed and the auxiliary equipment. 

When charging cracked gasolines. it is desirable to 


al 


employ an after fractionator (not shown‘ fn diagram) to 
remove the small amount of high boiling material formed 
during the treating operation. 

Sulfur is removed from stocks in the form of hydrogen 
sulfide. Stabilization prior to caustic washing removes 
a substantial proportion of the hydrogen sulfide. 

OPERATING CONDITIONS: Desulfurization is ef- 
fected at temperatures between 550 to 850 F. or higher 
depending upon the type of charge stock and the degree 
of sulfur removal desired. 

YIELDS: Ninety-seven to 99 volume percent depend- 
ing upon the sulfur content and the nature of the charge 
stock. 

COMMERCIAL INSTALLATIONS: Eleven units. 





Phosphate Desulfurization 


SHELL DEVELOPMENT COMPANY 





APPLICATION: The Shell Phosphate process is a 
continuous cyclic process for removing and recovering 
hydrogen sulfide from natural and refinery gases and 
liquid hydrocarbon fractions. 

DESCRIPTION: Treatment of gas and liquid streams 
differs only in the design of the extractor and, generally, 
in the use of split-solution flow for gas treating. The 
sketch shows the split-solution flow scheme 

In treating gases, the extraction step is carried out 
in a bubble-tray column. The raw gas is contacted coun- 
tercurrently with the lean solution in the lower section of 
the column for removal of the bulk of the H,S; as it pro 
; ceeds through the upper part of the column, the gas is 


further contacted with the very lean solution to achieve 
the final degree of H.S removal required. 

In the treatment of liquid hydrocarbon streams, the ex- 
traction step is achieved with countercurrent single- 
solution flow. After extraction, the liquid hydrocarbon 
flows through a solution coalescer which serves to safe- 
guard against solution loss through entrainment. 

The principal absorption reaction may be expressed 
by the equation: 

K,PO, + H.S —~ K,HPO, + KHS 
Regeneration of the solution is effected by means of strip- 
ping steam, which reverses the absorption reaction. 


COMMERCIAL INSTALLATIONS: Forty plants 





' Gray Clay Treating 


TEXACO DEVELOPMENT CORPORATION 





APPLICATION: The process is used for removing un 
stable, unsaturated compounds from cracked gasolines 

PRODUCT: The product is a motor fuel having a low 
gum content, good gum stability, good color, and good 
color stability 

DESCRIPTION: The gasoline and naphtha vapors to 
be treated are passed through Fuller’s earth placed in the 
The undesirable components are polymer 
ized in passing through the earth, while the desirable con 
stituents pass through unchanged. Any remaining polymers 
in the vapors may be removed by the fractionating step 


treating towers 


before condensation 


Often the activity of the clay can be effectively prolonged 
by passing steam or gasoline spray through the towers for 
a short time. The activity of the clay may be fully restored 
by burning the used clay on conventional burning equip- 
ment. Thruputs of 3000 to 30,000 barrels of gasoline have 
been treated per ton of clay before replacement or revivifi- 
cation. 

OPERATING CONDITIONS: The treating towers are 
usually operated at the condensing pressure of the distilla 
tion unit to which they are connected. 

YIELDS: 97 to 98 volume percent gasoline 

COMMERCIAL INSTALLATIONS: Seventy-nine. 





Girbotol 


THE GIRDLER CORPORATION 





APPLICATION: The process is employed for removal 
and recovery of hydrogen sulfide from natural and refinery 
gases, for desulfurization and dehydration of natural gas. 
for purification of liquid hydrocarbons, and for separa 
tion of carbon dioxide from hydrogen. 

DESCRIPTION: Gas to be treated flows up through an 
absorber. Amine solution, at gas temperature, enters the 
absorber and flows down the tower picking up the acid 
gas. Purified gas leaves the absorber at the top 

Amine solution, saturated with acid gas, passes through 
heat exchangers, where its temperature is raised to 190 
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200° F., and into the upper part of the reactivator. The 
amine solution flowing down the tower, is heated to 215- 
270° F. by steam rising from the boiling solution in the 
reboiler section, and the acid gas is expelled and flushed 
out by ascending vapors. The acid gas leaves the reacti- 
vator saturated with water vapor at 190-200° F. and flows 
through the condenser where it is cooled and the steam 
condensed. The condensate is returned to the reactivator. 
Hot, lean solution, stripped of acid gas flows from the 
base of the reactivator through exchangers to a pump, and 
thence through coolers to the top of the absorber. 
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FOR BETTER PROTECTION 
AGAINST CORROSION 
IN THE REFINERY 


Kontol is a non-volatile, heat-stable, semi-polar organic corro- 
sion preventive. It is soluble in most distillates and crude oils 
and is available in two forms. water-insoluble and water-emulsi- 
fiable. It protects against corrosive attack by adsorbing at metal 
surfaces in the form of a thin, impervious film, thereby prevent- 
ing contact between corrosive elements and metals. Excellent 
protection has been attained when temperatures were as high 
as 300°F. Kontol is stable at temperatures up to 550° F plus. 


Kontol has been effective in preventing corrosion in piping sys- 
tems, pumps, fractionating towers, stripping columns, cooling 
water systems, heat exchangers and separators. Injected into a 
refinery system, Kontol continues to afford corrosion protection 
to all the metal surfaces it contacts, consequently, its protection 
action is extended downstream from the initial injection point. 


The use of Kontol does not affect the properties of refined prod- 
ucts, such as end point. gum formation, anti-knock rating, color, 
ash, etc. 


If corrosion is caus- 
ing lost on-stream time as | 
in your refinery, request 


a Tretolite Company cor- 
rosion rate survey. Such ss] 




















a@ corrosion survey is 
yours for the asking and en- 

tails no obligation. It may en- 
able your refinery to substan- 
tially reduce corrosion losses 
Why not request it today? 



































TRETOLITE COMPANY 


CORROSION INHIBITING * DESALTING 
DEHYDRATING * WATER DE-OILING 
SCALE PREVENTING 
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A condenser 
that’s Lummus- 
engineered Ls 


well-engineered,. 


This condenser also condenses operating costs 


Where? At a well known South- 
west Utility. 


Why ? Because Lummus brought 
into play several patented ad- 
vancements in condenser design, 
the result being a well-balanced 
unit, tailor-made for highest 
efficiency. 


The unit is a deaerating type 
surface condenser with an effec- 
tive surface of 65,000 square 
feet in two shells. It is designed 
for 0.01 cc per liter oxygen con- 


tent in the condensate—a value 
which can be expected to remain 
constant when operating at a 
fraction of design load as well as 
at full capability. 


To achieve fullest economy, 
Lummus found a way to com- 
pact other operating stages into 
this condenser. (1) The shells are 
designed to receive heater drips 
and drains and feedwater make- 
up for deaeration within the 


condenser shells. (2) The low- 
pressure heater is installed in a 
vertical position in the exhaust 
neck of one of the condensers. 
Side-entering steam inlets added to 
the complexity of design factors. 


All-in-all, this installation illus- 
trates the high caliber of design 
and fabrication skill available 
at Lummus. Employ it on your 
next project involving heat 
transfer equipment. 


THE LUMM™MUS COMPANY 


HEAT EXCHANGER DIVISION + 385 MADISON AVENUE, NEW YORK 17, N.Y. 


Atlanta * Boston * Chicago * Rock Island « Cincinnati « Detroit * Houston * Tucson * Tulsa © Salt Lake 


City * Minneapolis * Pittsburgh + Rochester * Albany « St. Louis * San Francisco * Wayne (Phila.) « Athens « 
Buenos Aires * Honolulu * London * Manila + Toronto « Paris * Rome * Lima * San Juan, P. R. * Mexico City 





C « Heat E 





! 
& 
HEAT EXCHANGER DIVISION 
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Steam Surface Condensers » Evaporators « Extraction Bleeder Heaters + Steam Jet Air Ejectors + Steam Jet Refrigeration 
's for Process and Industrial Use « Process Condensers + Pipe Line Coolers. 








Glycol-Amine Gas Treating 


THE FLUOR CORPORATION, LTD. 





APPLICATION: The process is applied for the contin- 
xous removal of hydrogen sulfide, carbon dioxide, and 
ater vapor from gas streams. 

PRODUCT: Sour natural gas may be treated so that 
the residue gas will contain a guaranteed maximum of 

0.15 grain of H,S per 100 sef and be dehydrated to a 
degree equal to that obtainable with a straight glycol de- 
hydrator 

DESCRIPTION: The process utilizes a mixture of 
amine (commonly monoethanolamine) and glycol (di- or 

triethylene glycol) in a simple regenerative cycle. As 
shown in the flow diagram which represents a typical ap- 
plication, the sour gas is introduced into the bottom of 
the absorbing column, the contactor. As it passes upward 
through the bubble trays it is thoroughly contacted with 
the glycol-amine solution, which enters at the top of the 
vessel. The outlet gas, free of the CO, and H.S and dehy- 
drated, leaves the top of this column. The rich solution 
containing the absorbed acid gases leaves the bottom of 
the contactor and passes through a bank of conventional 
heat exchangers, wherein the temperature of the solution 
is raised, The rich solution then enters the regenerating 
column, the still. As it flows down over the bubble trays 
in this column it is contacted with the rising stripping 
vapors, thus stripping the solution of the acidic constitu- 
ents. The solution from the bottom tray of the still enters 
1 reboiler, wherein it is boiled to provide the stripping 
vapor for the column. The overhead stream of acid gas 
and water vapor from the still passes through a condenser, 
ind the resultant mixture is separated in an accumulator, 


the acid gases passing overhead from this vessel and the 
condensate being returned to the still as reflux. The re- 
generated lean glycol-amine solution leaves the bottom of 
the still, passes through the exchangers, and is pumped 
back through coolers to the top of the contactor, thus 
completing the cycle. 

Typical solutions employed in the process may be com- 
prised from 10 to 30 percent monoethanolamine, 45 to 85 
percent diethylene glycol, and 5 to 25 percent water. The 
ability to adjust components of the glycol-amine-water 
solution makes possible a wide range of specifications for 
treated gas purity and water content. 

Although the primary advantage of such a process over 
the use of aqueous amine solutions for treating is the fact 
that dehydration is also obtained, other important advan- 
tages have resulted in the use of this process for cases 
where dehydration is not a prime requisite. These advan- 
tages include the ability to produce extremely high purity 
gas, a lower initial investment, decreased consumption of 
steam, and more satisfactory operation with regard to 
such factors as foaming and corrosion. 

YIELDS: As a typical example, one installation in 
which approximately 60 Mmscf per day of gas containing 
450 grains H,S per 100 scf was treated yielded a purity of 
less than 0.05 grain per 100 scf. 

COMMERCIAL INSTALLATONS: The total in- 
stalled capacity of glycol-amine plants at this time is in 
excess of one and one-quarter billion standard cubic feet 
per day. 





Continuous Contact Filtration 


FILTROL CORPORATION 





APPLICATION: The principal application for this 
process 1s the refining of lubricating oil stocks, but it is 
also applied successfuly to the finishing of waxes and 
specialty oils. 

CHARGE: Petroleum hydrocarbons in the lubricating 
oil or specialty oil range that have been acid treated, sol- 
vent extracted, or simply distilled. 

PRODUCT: Finished lube oil or specialty oil base 
stocks ready for blending and compounding 

DESCRIPTION: The flow diagram shows the operat- 
ing conditions (minimum and maximum) for a hypotheti 
cal unit processing motor oil base stocks ranging in viscos 
ity from light neutrals to bright stocks at an average rate 


of 2000 barrels per day 

The adsorbent is added to the oil charge and the slurry 
enters a pipe still heater where maximum contact tempera- 
ture is obtained in a once-through operation. From the 
heater the slurry enters a baffled stripping tower where 
a level is maintained regulating the time of contact. Steam 
or inert gas is passed through the slurry and up the tower 
to facilitate the stripping action. The slurry is drawn con- 
tinuously from the bottom of the tower and cooled before 
being fed to a vacuum filter. The filtered oil is charged 
to a high vacuum stripper to furnish additional product 
control. The oil is finally pumped through a blotter press, 
cooler and to storage 





Percolation Filtration 


ATTAPULGUS CLAY COMPANY 





APPLICATION: The process 1s applied for finish 
refining of lube oils and other fractions 

PRODUCT: The finished oils and waxes are charac- 
terized by excellent color, odor and taste, and by their 
stability and demulsifying properties. 

DESCRIPTION: The process consists of filtering the 
oil or other charge through a vessel commonly containing 
10 to 50 tons of adsorbent media, either fullers earth or 
activated bauxite. After a preliminary period during 
which the clay bed is thoroughly soaked with charge oil, 
the latter is passed through the clay until the adsorbent 
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fails to produce specification product. The first oil out is 
lightest in color. The color of the effluent oil darkens 
gradually as more and more oil flows through the unit. 
After the oil stream is stopped, naphtha is sent through 
the clay bed to reclaim the remaining oil. Steaming fol- 
lows to recover the naphtha. The clay is then conveyed 
to a kiln for burning off the carbonaceous deposit of oil 
impurities’ and returned to the filter for another cycle 
The 20/60 and 30/60 mesh adsorbent grades have been 
found to be best adapted to most percolation refining 


operations 


Petroleum Refiner 








GLYCOL-AMINE GAS TREATING 


INDENSER 


PERCOLATION FILTRATION 
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FISHER 


Vuudllentiol 
tee LEVEL-TROL 


Lem 


This new Fisher Controller consists of a 
primary pilot (standard Fisher Series 
2500 Level-Trol — used for indicating 
or controlling level) whose output is 
transmitted by pneumatic link to sec- 
ondary pilot — the Multi-Trol. 


MULTI-TROL FEATURES 


1 — Available with reset (Type 2516) or 
without reset (Type 2506). (Reset may 
be added to units originally furnished 
without it.) 

2 — Proportional band adjustment is incor- 
porated into the remote receiver con- 
troller with a range of 10% to 200%. 

3 — Level control point is adjustable man- 
ually in the case by level set adjust- 
ment. For remote set — provided with 
connection for remote air loading. 

4— Pressure balanced type of relay pro- 
vides intermittent bleed and gives ac- 
curate stable control. 

5 — Pilot may be changed from a direct act- 
ing to a reverse acting unit or vice- 
versa, thru the use of switch plates. 

6 — Pilot may also be changed from pro- 
portional action to two position action 
or. vice-versa, by repositioning a switch 
plate. 


Complete information will gladly be sent upon request. 
FISHER GOVERNOR COMPANY, MARSHALLTOWN, IOWA 


LEADS THE INDUSTRY IN RESEARCH FOR 
BETTER PRESSURE AND LIQUID LEVEL CONTROL 
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lf Corrosion is a Problem, 
Fastenings by HARPE Ris the Answer 


Is moisture a problem in the equipment you manufacture? 
Are heat and abrasion factors in its life? 

Do the fastenings you use corrode due to the action of 
chemical solutions? 

Can fastenings add to the appearance of your product? 

If your answer is “Yes” to any of these questions, you 
should learn more about “Fastenings by Harper.” 

The H. M. Harper Company is the world’s largest exclusive 
producer of fastenings made of non-corrosive metals—brass, 
silicon bronze, naval bronze, Monel, nickel, aluminum and 
all stainless steels. Over 7,000 items are carried in stock. 
One source of supply assures you better service—one order 
to write—one account to keep—one bill to pay. 

See the Harper distributor near you with stocks ready to 
fill your order. Consult with Harper metallurgists and engi- 
neers on any tough corrosion problem you may be facing. 

THE H. M. HARPER COMPANY 
8245 Lehigh Avenue, Morton Grove, Illinois 


SPECIALISTS 
IN ALI 
NON-CORROSIVE 


HARPER jai 


> 


1 \ 
18-8 Stainless Steel Nat 


BRASS + SILICON BRONZE + NAVAL BRONZE + MONEL + ALUMINUM + STAINLESS STEEL 
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PETROCHEMICAL PROCESSES 


SUN OIL COMPANY 





APPLICATION: The for the 


separation of aromatics from various refinery streams, 


process is primarily 


but can be applied to the separation of other materials 
such as olefins, non-hydrocarbon organic liquids, or any 
silica gel has a_ selective-adsorption 


separation where 


affinity for one or more of the component liquids in 


the system 


CHARGE: Petroleum refinery streams especially those 


vhich boil below 700 | 


PRODUCTS: 


and toluene, high-solvency fast-drying to very slow-drying 


These include nitration-grade benzene 


solvents, stocks of the odorless solvent type and high- 


cetane Diesel-fuel blending agents 


DESCRIPTION: An Arosorber consists of three sec 
tions: 1) a charge pretreating section, 2) an adsorption 
desorption section and 3) a distillation section 

The Arosorb unit shown in the flow diagram is de- 
kerosine and 


signed for processing catalytic reformate, 


catalytic gas oil. The stream quantities and the method 
of operation apply specifically to the processing of 4100 
barrels per calendar day of kerosine. The viscosity of 
the kerosine charge is reduced by blending with a low 
boiling saturate fraction. The desorbent consists of toluene 
diluted with about 35 percent of the low-boiling saturate 
fraction. The blended charge is pretreated by passing over 
activated alumina or other suitable material for the re- 
moval of water and other gel poisons. After pretreatment, 
the charge flows to one of three silica gel adsorption 
columns for 80 minutes. The charge then is diverted to 
inother adsorption column and the first column is flushed 
with desorbent for 70 minutes, at the end of which time 
the gel is ready to receive charge again. 

As the charge stock passes down through the silica gel 
bed, the charge aromatics are adsorbed, leaving the bulk 
of the charge saturates in the voids around the gel par- 
ticles. The desorbent first pushes the charge saturates out 
of the silica gel bed, and then displaces the charge aro 
matics adsorbed on the gel to complete the cycle 

The effluent from each cycle is divided into two parts 
The first portion of the effluent, containing the charge 
saturates, goes to the fractionation section, T-1, where 
the saturate product is removed as bottoms and the de 
sorbent plus charge diluent is taken overhead and fed to 
T-3 in order to recover the diluent for re-use. The second 
portion of the effluent, containing the charge aromatics, 
flows to T-2 where the aromatic product is withdrawn as 
bottoms and the desorbent is distilled overhead and com- 


bined with the desorbent bottoms from T-3 for re-use 
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In processing catalytic gas oil the Arosorb unit is 
operated in the same general manner as for kerosine. 
However, for the production of benzene and toluene, 
dilution of the charge is not necessary and a crude xylenes 
fraction is used as the desorbent. Because extremely high 
purity products are required, the effluent from each cycle 
is divided into three parts with the middle portion being 
recycled directly back to the charge stream. The saturate 
and aromatic products are recovered as overhead streams 
from T-1 and T-2, respectively, with T-3 serving as a 
henzene-toluene splitter for the aromatic product from T-2 


OPERATING CONDITIONS: The adsorption col- 
umns are rated for 130 F. and 150 psi. The distillation 
section is conventional and no high temperatures or pres- 
sures are encountered; thus, no special alloys are required 


at any point in the unit. 


YIELDS: Typical yields, test data and throughputs 
for processing kerosine and catalytic gas oil for the unit 
described are given in the tables below. The same unit 
can be used to recover about 95 percent of the benzene 
and toluene present in 2500 barrels per calendar day of 


catalvtic reformate. 


Processing 4100 Barrels For Calendar Day of Kerosine 


Aromatic Product | Saturate Product 


| Charge 





Yield, Volume Percent 100 16 84 
Weight Percent Aromatics 16 1 ! 
Gravity, °AP1/60° F 43.3 44 47.0 
Aniline Point, °F 143.4 164.7 
Kauri Butanol Solvent 36.1 2 28.2 





Processing 2425 Barrels Per Calendar Day of Catalytic Gas Oil 


Charge Aromatic Preduct | Saturate Product 





Yield, Volume Percent 100 5 65 
Weight Percent Aromatics & Olefins 39 5 
Gravity, “API 60 29.3 i! 412 
Aniline Point, °F 131.8 

DDT Solvent, Weight Percent 

Cetane No 





COMMERCIAL INSTALLATION: The first Arosorb 
unit is scheduled to go on-stream in 1953, and will be in- 
corporated in Sun Oil Company’s combined aromatic 
plant at Marcus Hook, Pa., for the production of odorless 
and highly-aromatic type solvents 
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KAST-SET A. P. Green KAST-SET is o rapid setting, high 
strength refractory castable. Mixed with water, it tokes 
on a hydraulic bond without the application of heat. 
KAST-SET will not shrink, has excellent resistance to 
abrasion, and is ideally suited for monolithic linings. 
it may be used at temperatures up to 2750° F. 
KAST-SET is recommended for making special shopes 
quickly and easily, right on the job. 


KAST-O-LITE A lightweight, insulating 
castable refractory recommended for 
temperatures up to 2500° F. It is used 
for complete monolithic linings in all 
types of oil stills and heaters, tor stills, 
air heaters, heat treating furnaces, 
fives and stacks, and for furnace heorth 
insulation. Reduces heat loss. insures 
closer temperature distribution 
and control. 











CASTABLE INSULATION No. 20 
A hydraulic-setting castable for 
temperatures up to 2000" F. 

R ded for complet 
monolithic linings and lightweight 
panel construction in oil stills 
and heaters. Weighs 50 pounds 
per cubic foot in place. 





A. P. GREEN 


High Quality REFRACTORY 


CASTABLE BLOCK MIX 
A hydraulic-setting castable 
insulation for temperatures up 
to 1600° F. CASTABLE BLOCK 
MIX bines the odvantag 
of a castable material with low 
conductivity and light weight. It 
provides maximum insulating 
efficiency and ease of 
installation. Weighs only 20 
pounds per cubic foot in place. 


AND INSULATING CASTABLES REDUCE 
“DOWN TIME” AND LABOR COSTS 


There is o specific A. P. Green Castable for every 








refractory application in the petroleum field. Methods of 
installation, which include troweling, pouring and ‘‘gun"™ 
application, vary with the particular characteristics of the 


CASTABLES FOR GUN APPLICATION 


‘ . . > . =~ - SK-7 and KS-4 were designed for use in 
t t - 
designed to provide the required properties of insulation, . #. to f te linings in catolyti 


job. Each A. P. Green castable refractory is specifically 





strength, abrasion resistance and refractoriness for high 
efficiency operation of petroleum equipment. 

For detailed information and recommendations without 
obligation, write the Engineering Department of the 

A. P. Green Fire Brick Company ... or call your 

local A. P. Green distributor. 


A. P. GREEN FIRE BRICK CO. 


MEXICO, MISSOURI, U.S.A 


in Coneda 
A. P. GREEN FIRE BRICK COMPANY, LTD. 


Toronto 15, Ontario 


regenerators, reactors, and other petroleum 
equipment. Frequently a lining utilizing only SK-7 
or KS-4 will fulfill the requirements of the job. 
These tables cre adaptable to a variety of 
installations, particularly in places where normal 
pouring castobles cannot be used. 





SK-7 Gun application of SK-7 produces a 
lightweight lining with excellent strength and 
insulating efficiency. installation and labor costs are 
reduced — no forms required. Ideal lining for ducts, 
fives ond breechings. 


KS-4 this strong abrasion resistant castable can be gun applied 


with a minimum of rebound loss. Recommended for catalytic 
regenerator linings, stack linings, bubble towers, and duct 
linings exposed to abrasion or corrosion. 


PROPERTIES OF A. P. GREEN CASTABLES 
4 P Green | Casteble insulation | Costeble 
rYaa-V aie). \] <2 2 
Recommended for Moximum Temperature of |2750° F.} 2500° F. 2000° F. 1600° F. 2550° F. 


ings Amount Required per Cubic Foot, Ory | NOW| 78%. | 50m | 20%. 121 fe, 
































Distributors in the Principal Cities of the World 
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Versatile pumps for refinery service 
! 


De Laval-IMO pump in service in midwest packaged gasoline plant. 


Today, De Laval-IMO rotary pumps are proving their 
versatility in dozens of refinery applications. These 
dependable pumps are being used in refineries and bulk 
plants to handle viscous fluids including fuel oils, heavy 
crude oils, lubricating oils and asphalt, as well as the 
lighter hydrocarbons. For example: 

An eastern refinery installed an IMO to pump viscous 
oil at 550 psi. Performance was so satisfactory that 
three more IMO units were ordered within a few weeks. 

A midwest refinery is using De Laval-IMO pumps to 
handle asphalt at 470F at 922 psi and petrolatum at 
420F and 575 psi. 


ae 
¥ 


t 
EERINZ 1MO Pumps 
at 


For a new tank field distribution system, another re- 
finery has 58 direct-connected 1150 to 1750 rpm IMO 
pumps, handling various oils with viscosities up to 
3600 SSU, capacities to 200 gpm and pressures to 
150 psi. 

The unique IMO design—with only three moving 
parts — assures long, trouble-free performance. IMO 
pumps are quiet, pulsation-free, compact and designed 
for direct-connected high-speed operation. Send for 
Bulletin LG showing wide range IMO line for capacities 
to 1,000 gpm at pressures to 500 psi and for capacities 
to 150 gpm at pressures to 1,500 psi. 


DE LAVAL STEAM TURBINE COMPANY 


Trenton 2, New Jersey 





cL IS: 
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Extractive Distillation for Aromatics Recovery 


SHELL DEVELOPMENT 
COMPANY 





APPLICATION: The process has been used success- 
fully for recovering nitration grade benzene, toluene, or 
xylene from appropriate petroleum fractions. 

PRODUCT: The product has a purity of 98 to 99 
percent and is satisfactory for most uses; however, acid 
treating and redistillation may be necessary to meet nitra- 
tion specifications 

DESCRIPTION: The separation of aromatics from 
non-aromatic is accomplished by distillation of the petro- 
leum fraction in the presence of an extractive solvent 
which has selective solvency for the aromatic and thus 
reduces its volatility relative to the non-aromatic com- 
ponents. The solvent usually used in this process is phenol, 
but in special cases other solvents such as cresylic acids or 
sulfolanes may be preferable. 

The flow diagram illustrates the application of the 
process to production of nitration grade benzene from a 
C, depentanized catalytic reformate. The original charg- 
ing stock is first fractionated to prepare an aromatic con- 
centrate. The top product of’ this column is the aromatic 
concentrate which is fed to the extractive distillation 
column 

The extractive distillation column consists of a knock- 
back section and an extraction section. The aromatic con- 
centrate is charged at a point near the middle of the ex- 
traction section, and as in ordinary fractionation, vapori- 
zation heat is supplied in a reboiler, and the overhead 
vapors after condensation are partially returned as reflux 
to the column. The top product contains essentially all the 
non-aromatics including the olefins and diolefins and only 
a trace of solvent. The bottom product is a mixture of the 
aromatic and solvent. The constituents are separated in 
the solvent stripping column. The aromatic is distilled 
off as top product. and the solvent is recycled to the 


extractive distillation. 

The loss of aromatic in the raffinate from the extrac- 
tive distillation column is primarily a matter of control 
but need not exceed one percent of the raffinate stream 
Loss of solvent is small; other than by mechanical leak- 
age, solvent is lost through upset operation of the knock- 
back section in the extractive distillation column and of 
the stripping column. 

YIELDS: The table shows a material balance (solvent- 
free basis) for producing nitration grade benzene from 
depentanized catalytically reformed C, naphtha 


Bottom Product 
Bh | 
sd R 


Feed Top Product 
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Benetene Concentration. | 459 | 2004 | 50.5 210 2 
Extractive Distillation | 50.5 994 1.0 1010 99. 
Solvent Stripping 9.2 | 010 99.2 Solvent 

Redistillation® | 99.2 1000 9.5 | 0 | 


| 


* After acid treatment and caustic wash 


COMMERCIAL INSTALLATIONS: The table below 


lists the units now operating and under construction. 


COMPANY LOCATION AROMATIC 
. Now Operating: | 
Continental Oi] Company Ponca City, Oklahoma | Benzene, toluene 
Pan American Refining Corporation| Texas City, Texas Benzene 
The Pure Oi] Company Toledo, Ohio | Toluene 
Shell Ou! Company Wilmington, Calif. Benzene, toluene and 


xylenes 
Wood River, Illinois Toluene, xylenes 
Whiting, Indiana 





Shell Oil Company os 
Standard Oil Company (Indiana) 
Il. Under Construction: | 
1. Atlas Oil Processing Company Shreveport. Louisiana 
2. Shell Oil Company Houston, Texas 
3. Standard Oil Company of California) E) Segundo, Calif. 


Benzene 


Benzene 
enzene, toluene 
Benzene 





Modified SO, Extraction for Aromatics Recovery 


STONE & 
WEBSTER-BADGER 





APPLICATION: This process is applicable to the 
recovery of pure or highly concentrated aromatics from 
Selected virgin naphthas, catalytic reformates, and heavier 
Petroleum distillates 

CHARGE: Charge stock for this process can be any 
selected virgin naphtha containing aromatics, a reformate 
stream from a catalytic reforming unit. or a gas oil 
stream containing aromatics 

PRODUCTS: In the processing of total reformates or 
of wide range virgin naphtha fractions, the process will 
simultaneously produce a highly concentrated benzene cut 
suitable for many industrial applications, nitration-grade 
toluene and a high-purity xylene and ethyl benzene frac- 
tion. If the benzene is to be nitration-grade, the process 
is supplemented by distillation facilities for final purifi- 
cation of this fraction. Typical purity and recovery of 
iromatics possible with such a plant are 


Recovery 


Aromatic 
enzer 00% 


Purity 


i 


ORO 


DESCRIPTION: The schematic flow diagram 
illustrates a plant for the recovery of C, to C, aromatics 
from a catalytic reformate. In this plant both the primary 
extraction of aromatics and the extract stripping are 
dioxide used for the extraction serves also as a refrigerant 
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The primary extraction of aromatics takes place in the 
carried out at a temperature of —20 F. The liquid sulfur 
upper half of an extraction tower equipped with packing 
or suitable trays and the extract stripping step is carried 
out in the lower half of that tower. The stripping agent, 
herein called wash oil, is a kerosine. 

The charge stock, if containing appreciable water, is 
passed through driers. The charge stock is then chilled 
by cold SO, in a reboiler-type chiller before it is intro- 
duced into the center of the extraction tower. Cold liquid 
SO, from the chillers is pumped into the upper section 
of the extraction tower, while chilled wash oil enters the 
tower near the base. The contact of the charge stock with 
SO, and the stripping of the extract solution produces a 
raffinate phase containing the nonaromatic hydrocarbons 
of the boiling range of the naphtha, the bulk of the wash 
oil and some SO,. The extract phase consists largely of 
aromatics and SO, and contains the remainder of the 
wash oil. The extractor operates under sufficient liquid 
pressure so that the two phases move to their respective 
recovery systems without intermediate pumping. 

OPER ATING CONDITIONS: For the recovery of 
C, to Cs aromatics from a reformate, an SO, rate of about 
170 volume percent based on reformate charge is required 
The wash oil rate will be 50 to 75 volume percent 

COMMERCIAL INSTALLATIONS: Two installed 
and one under construction. 
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med with the operator sin mind! 








No streamline housings 

No needless cover-ups 

Nothing fancy or frilly about these 

power-making huskies. Dean Hill 

Steam Turbines are designed and 

built for nothing but long service 

and easy, economical operation. Their heavy, rugged construction is 


. 
(w+ 4 


‘ simple and uncluttered for quick, easy maintenance. All pressure parts 


ore outside and visible to operator 


HORSEPOWER UP TO 1000 
PRESSURES UP TO 875 LBS.-750° 


DEAN HILL 
STEAM 
TURBINES 


are single stage, double 

impact type for low steam 
cally 
iesigned for operation at medium 
team pressures and temperatures 
Turbines have all the 

advantages available under 
these conditions, including 
excellent water rates. Write us 
for further information and 


omplete specifications 


One of eighty-four Dean Hill Steam Turbines recently installed in a large, eastern Refinery 


DERN eUULL PUMP COMPANY 
Pump and Turbine Engineers Since 1895 


SALES INDIANAPOLIS 7, INDIANA 
OFFICES IN 


Chicege * Mexice City * Philedelphie © Selt Lake City © New York © Dallas © New Orleans ® Son Francisco * Denver © Los Angeles © Pittsburgh © Houston © St. Paul * Cleveland 
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is the RIGHT NUMBER 
for any number of 





different jobs 


No other small valve has as big a field of 

application as this Chapman List 960 

Forged Steel Gate Valve. You can get it 

in sizes from !4" to 2”, with joints either 

gasketed or metal-to-metal ... and in 2 

types: Rising stem with yoke, as shown 

at left... or rising stem with inside screw. Pressure 

ranges from 2,000 Ibs. at 100° F,to 380 Ibs. at 1,000° F. 

And on any job, Chapman's List 960 shows the same 

unmatched ability to take it . . . and stay with it. One 

good reason is that hard faced Stainless steel seat rings 

and 800 Brinell hardening of gate faces by the ex- 

clusive Malcomizing Process, provide maximum wear- 

resisting and non-galling properties. And still another 

reason is that changes in design have made stem and 

wedge gate connections 50% stronger than they ever 
were before. 

So if you want the biggest savings you ever got 

from a small valve, specify Chapman List 960. 


THE 


PMA 


VALVE MFG. CO. 


INDIAN ORCHARD, MASS. 
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Udex Extraction 


UNIVERSAL OIL PRODUCTS COMPANY 





APPLICATION: The process employs a mixture of 
glycol and water as a solvent for the separation of high 
purity aromatics from mixtures with other hydrocarbons. 


CHARGE: The outstanding feature of the process is 
its ability to handle wide boiling range stocks. The frac- 
tion fed to the unit can be as widely boiling as necessary 
so as to assure inclusion of all of the potential aromatics 
without interference with the purity of the product, and 
the difficulties in fractionation which result from non- 
ideality of mixtures of hydrocarbon types are avoided. 

PRODUCT: Nitration-grade benzene, nitration-grade 
toluene, and a xylene-ethylbenzene concentrate of high 
purity can be obtained as products. Bottoms from the 
xylene fractionator represent a concentrate f C,, ( 
ind aromatics 

DESCRIPTION: The process uses an efficient mullti- 
stage countercurrent extraction column of a novel design 
developed especially for this purpose. Solvent is fed at 
the top of the column; hydrocarbon feed. at an inter- 
mediate point; and hydrocarbon reflux, at the bottom 
The rich solvent is taken to a stripper, wherein the dis- 
solved aromatics are separated from the solvent, the latter 
being recirculated to the extraction column. Vapors from 
the stripper are condensed and separated into two phases. 
The water phase is used in part to wash traces of dis- 
solved glycols from the raffinate;: the remainder is re- 
turned to the stripper. The hydrocarbon phase from the 
stripper receiver is a mixture of aromatics from which 
the benzene, toluene, and a mixed ethylbenzene-xylene 
fraction——all of high purity—are separated by distillation. 

YIELDS: Yields on UDEX extraction and distillation 


of typical Platformate are as follows: 


Mixed 


Product Udex Raffin- 
Xylenes 


Properties Charge ate 
Gravity, °API 44.6 | 63.7 
Specific Gravity, 

d 20/4 
Percent Aromatics 
Solidifying Point 
“~ 


Benzene Toluene 





0.7249 


0.7949 
54.3 12.0 


Distillation 
IBP 
5O Percent 
Dry Point 
Acid Wash Color 
Color of Acid 
Phase 
Color of Hydro 
carbon Phase 
Acidity, Mgs 
NaOH/100 m! 
Sample 
Copper Strip 
Corrosion 


No, Free Acid 


Passed 


* Ethyl benzene, 25.0 weight percent; p-xylene. 16.4 weight percent; 
n-xylene, 41.7 weight percent; o-xylene, 16.9 weight percent 


Percent by 
Volume of 
Udex Charge 


Percent by 
Volume of 
Extract 





Benzene 3 
Toluene 43.0 


Xylenes and Ethyi Benzene 37.2 
Ce Plus Aromatics 11.5 


Total Extract 100.0 
Raffinate 


UDEX Charge 


COMMERCIAL INSTALLATIONS: At the present 
time five UDEX units, ranging in size from 950 to 3500 
barrels of charge per day, have been licensed. One of 
these units is now in operation and the other four are 
in various stages of construction. 





Ethylene Manufacture by Cracking 


THE LUMMUS COMPANY 





APPLICATION: The process is applied to the manu- 
facture of ethylene as the primary product. 

CHARGE: Ethane, propane. or a mixture of ethane 
and propane 

PRODUCT: A high-purity ethylene product, ethane, 
LPG, aromatic distillate, and propylene, if desired. 

DESCRIPTION: Ethylene is manufactured by the 
dehydrogenation of ethane, propane, or a mixture of 
ethane and propane. In the cracking process as shown on 
the flow diagram the ethane and the propane feed stocks 
are charged to cracking heaters. Conversion of ethylene 
is accomplished at reaction temperatures between 1460 
and 1510 F. The heater effluent, containing 20-30 mole 
percent ethylene, is shock quenched by a water spray and 
further cooled in the quench pots by the circulating water 
The effluent from the quench pots is further 
cooled in shell and tube exchangers and compressed. Com- 


system 


pression is to a level consistent with the subsequent proc- 
Polymers and heavy aromatic distillate are 
condensed and removed. Steam is generated from waste 
heat in the stack gas. The cracking heaters for this plant 
must be designed to give high temperatures and low resi- 
dence times required for the desired conversion without 
causing overheating of the tubes or conditions leading to 


essing s« he rive 


coke deposition in the tubes 

For the purification scheme, it will often be desirable 
to combine the off-gases from thermal and catalytic crack- 
ing processes with the ethylene rich effluent from the 
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cracking process. For the production of high purity 
ethylene, as required by certain synthesis, several proc- 
esses are used for purification. Lummus has contributed 
to the distillation processing scheme with the development 
of the fractionating absorber. 

In this scheme (not shown on the diagram), the feed 
(refinery off gas and effluent from the selective cracking 
of ethane and propane) is water cooled and partially con- 
densed by refrigeration before it is charged to the frac- 
tionating absorber where methane and hydrogen are 
rejected overhead while ethylene and the heavier hydro 
carbons are absorbed in the lean oil. The stripper sepa- 
rates from the fat oil all hydrocarbons through C, leaving 
lean oil which is cooled and recirculated to the absorber 
The stripper overhead is dried and further fractionated 
Refrigeration for the unit is supplied by a system using 
propane as a refrigerant. 

Ethylene plays the most prominent role in the petro- 
chemicals’ field. Ethylene is not found in crude petroleum 
or natural gas, but it represents up to 8 percent of the 
off gas from refineries cracking petroleum stocks. Where 
the supply from this source is inadequate or not economi- 
cally recoverable, it becomes necessary to selectively crack 
gaseous or liquid petroleum fractions specifically for 
ethylene production. Most ethylene-producing petrochemi 
cal plants use ethane and propane as cracking charge. 

The flow diagram is reprinted from “Petroleum Hori- 
zons” through the courtesy of The Lummus Company 
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Write for your copies of our new illustrated 
Bulletins Nos. 101, 104 and 104-A. 


HAMMEL-DAHL COMPANY 


175 POST ROAD WARWICK PROVIDENCE 5, R. I U.S.A 
Albany Boston Buffalo Chicago Cincinnat Cleveland enver etroit ous Kalamazoo 
Kansas City Kingsport, Tenn l Angele New ean ew York Pittsburgh Salt Lake City 
an Francisco Seattle Springfield M ! y e ed Tulsa Wilmington, De 
MANUFACTURED AND DISTRIBUTE 
England J. Blakeborough & §$ 
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7 An excellent example of Graver's skill in fabricoting pressure 
vessels is this 10° x 32° desalting tank for use in a new refinery 
: unit now under construction. The tonk was built for an operating 
ome ia pressure of 300 psi. 


IN PRESSURE VESSELS 


The steady growth of the petroleum, petro-chemical and chemical industries 
has greatly increased the demand for specialized equipment, particularly new types 


of pressure vessels. 


Graver’s production facilities and skilled craftsmanship have provided the answer 

to pressure vessel problems for many years. Every Graver-built pressure vessel is 
fabricated in accordance with the ASME Code for unfired pressure vessels, the 
API-ASME Code as adapted to the special requirements of the petroleum industry, or 
to the even more stringent requirements set by customers. Complete X-raying, 

stress relieving and equipment for rigid inspection are additional features which 
assure that every fabrication will measure up to the requirements expected of it. 


Whether fabricated in steels, clads or alloys, every pressure vessel bearing the Graver 
nameplate bears the symbol of quality. 


GRAVER TANK & MFG. C0. JNC. 
EAST CHICAGO, INDIANA 


NEW YORK + CHICAGO + PHILADELPHIA + DETROIT- WASHINGTON 
CINCINNATI - CATASAUQUA, PA. « HOUSTON + SAND SPRINGS, OKLA. 
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Ethylene Production 


STONE & WEBSTER-BADGER 





APPLICATION: The process is applied to the recovery 
gases and in conjunction with 


ethylene from refinery 
additional ethylene 


ethane and propane cracking for 
production 

CHARGE: The charge for this process is refinery gas 
from cracking operations and/or a light hydrocarbon 
paraffin stream 

PRODUCTS: The principal product is high purity 
ethylene. Other products are: 

ntially methane and hydroget 

4 ni di raction, predominantly C,’s and C's 

) Ar l 

The C,-C, and aromatic oil streams may be further 
processed to recover valuable products. 

DESCRIPTION: The cracked gas is compressed to the 
pressure required by the demethanizer. This pressure will 
vary with the concentration of hydrogen and methane. 
and the recovery of ethylene desired. The compressed gas 
s cooled and dried and passed to the low temperature 
demethanizing fractionator. 

The demethanized bottoms are then deethanized by low 
temperature fractionation to produce ethylene and ethane 
overhead, and a propylene and heavier bottoms stream. 
The ethylene-ethane stream is separated at low tem- 
perature to produce ethylene of desired purity and an 
ethane stream which is vaporized and recycled to the 
cracking furnaces, the vaporization providing refrigera- 
tion for ethylene reflux condensation 

The propylene and heavier stream from the deethanizer 
is depropanized to recover a propylene-propane stream 
which can be cracked to produce additional ethylene, or 


processed for removal of propylene by polymerization or 
other means, depending on process and economic con- 
siderations. If the propylene is removed, the propane may 
be recycled. Butanes and heavier are sent to storage. 

The recycle ethane and propane streams may be com- 
bined with extraneous ethane and propane fresh feed 
and fed to the cracking furnaces. Ethane and propane 
may be cracked in the same or separate furnaces, 
depending again on process and economic considerations. 
The furnace effluent is quenched and cooled in a quench 
tower in which heavy aromatic oil is condensed and 
separated. Where it is necessary to produce ethylene of 
minimum acetylene content, the gas is then reheated and 
passed over a suitable catalyst to convert acetylene to 
ethylene by selective hydrogenation. The gas is then 
cooled, combined with the refinery gas fresh feed stream 
and compressed to demethanizer pressure as previously 
described. 

Refrigeration is by means of a propane-ethylene cas- 
cade system. 

OPERATING CONDITIONS: The major operating 
conditions are shown on the flow diagram. 

YIELDS: Ultimate yields of ethylene from cracking 
C, and C, mixtures range from 60 to 80 percent by weight. 
depending on composition, recycle, and furnace operating 
conditions. Ethylene recovery and purification systems 
have been designed to recover 90 to 98 percent of the 
ethylene produced at purities of 95 to 99.5 prcent as 

rocess or economic conditions may dictate. 

COMMERCIAL INSTALLATIONS: Combined ca- 


pacity of more than 2 million pounds per day of ethylene 





Hypersorption 


UNION OIL COMPANY OF CALIFORNIA 





APPLICATION: As a general tool for the separation 
of volatile hydrocarbons and other gaseous compounds, 
Hypersorption is applicable to a variety of chemical, re 
fining, and natural gas operations 

DESCRIPTION: Feed gas entering through a distribu- 
tor passes upward counter-current to the moving bed of 
activated charcoal. In its passage through the bed, the 
heavier compounds are adsorbed and retained on the char- 
coal. The top product gas, comprising the lightest consti- 
tuents in the feed, disengages from the charcoal below 
the cooler and passes off through a cyclone. The charcoal 
passes downward below the feed point to the rectifying 
section where it contacts a reflux of heavy constituents. 
separated in the stripper which serves to liberate lighter 
constituents adsorbed on the downward-moving charcoal. 
A concentration of these latter constituents in the vapor 
phase results and if desired they can be disengaged as a 
side cut product gas at a point between the feed and bot- 
tom product gas disengaging sections. As the charcoal 
flows past the bottom product gas disengaging section into 
the steaming section, it meets an upward flow of steam 
which liberates the adsorbed heavy components, and these 
flow upward either to return as reflux or pass out as 
bottom product gas from the Hypersorber 

The charcoal flows from the steaming section into the 
stripping section wherein it passes down through tubes 
which are heated by a circulating heat-transfer medium 
and through which steam is passed countercurrent to the 
charcoal. The hottest point in the stripper is at the bottom 
of this section and substantially all residual adsorbed 
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material is removed during the passage of the charcoal 
through this zone. 

A charcoal regeneration unit is provided to act in 
parallel with the Hypersorber for the purpose of carrying 
out high temperature steam treatment of the charcoal to 
maintain its activity. 

The charcoal is transported to the top of the tower by 
means of a gas lift system and is dropped into the re- 
serve charcoal hopper at the top of the unit. The hot char- 
coal passes down from the hopper into the cooling section 
consisting of a tube and shell exchanger wherein the 
charcoal is cooled to the desired temperature for adsorp- 
tion. 

YIELDS: Typical yields in processing a lean gas 


stream containing 5.8 percent ethylene are presented below. 


| | Bottoms | Overhead| Purge 

Feed Gas, Product, | Product, Gas, 
Vol. ol. Vol. fol. 

Percent 


Percent | Percent 


Percent 





COMPOUND 
6 
4 

08 

Oxygen 0 

Methane 

Carbon Dixoide 

Acetylene 

Ethylene 

Ethane 


Total 


COMMERCIAL INSTALLATIONS: Eight units have 


been constructed or are in design and construction. 
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\\ HEN you have to make fast, 


accurate buying decisions, use the 
Refinery Catalog. Here’s the Refin- 
ing Industry's universal equipment 
guide . . . containing the informa- 
tion you need for adequate compari- 
sons of hundreds of different types 
of services and products. 

The new 19th (1952) edition 
contains complete catalog data of 
more than 300 manufacturers. No 
wonder Refinery Catalog is used as 
the preferred source of catalog in- 
formation among refinerymen all 


over the world. 


REFINERY CATALOG 





Published by Petroleum Refiner, P. O. Box 2608. Houston 1, Texas 


Petroleum Refiner 


THE 
UNIVERSAL 
EQUIPMENT 
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REFINERY 
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3 ways 


... to put hydraulic muscles 
in a pneumatic control system 


Askania Air-Hydraulic Crank Cylinder, for fast, accurate Askania Air-Hydraulic Slide Valve Positioner incorpe- 
positioning of butterfly and plug valves. rates the Askania jet pipe relay. 





OU CAN operate large valves and dampers fast and 
p poche’, from a 3-15 p.s.i. air signal. These Askania 
valve operators Aydraulically muluply the power you get 
from air operation. Even with high pressure drops and 
other difficult conditions, valves are accurately posi- 
tioned, faster than any other way 


The signal from the pneumatic controller operates only 
a small hydraulic relay, saving time and air. A feedback 
mechanism assures a definite, predetermined valve posi- 
tion for any air loading, within 1% of full valve travel 
Action is positive in both directions. The equipment is 
self-lubricated. Hydraulic operation means long life 
and easy maintenance 


Write for bulletins 1-86, 1-87, and 120, which tell all 


Askania Power Unit, with motor, pump, jet pipe relay, 
and crank cylinder in a compact housing. about these three units 





ASKANIA REGULATOR COMPANY 
240 E. ONTARIO STREET + CHICAGO 11, ILLINOIS 
A Subsidiary of General Precision Equipment Corporation 
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Hydrocol 


TEXACO DEVELOPMENT CORPORATION 





APPLICATION: The process is used for the produc- 
tion of premium-quality gasoline, diesel fuel, fuel oil and 
chemicals by the catalytic reaction of carbon monoxide 
and hydrogen 


CHARGE: The raw materials for the process are 
oxygen and a hydrocarbon material such as natural gas 
Although natural gas is the usual hydrocarbon material. 
heavy crude oil, fuel oil and coal or coke may also be used 


DESCRIPTION: The accompanying schematic dia 
gram shows the flow through the principal units of a 
Hydrocol plant. Natural gas and oxygen are separately 
preheated and caused to react in a synthesis gas generator 
The resulting gas, comprising mainly carbon monoxide 
und hydrogen, is water scrubbed and then divided into a 
major and minor stream. The minor stream is subjected 
to a catalytic water gas shift operation to convert the CO 
to hvdrogen and CO... The CO, is scrubbed out of the 
resulting stream and the high purity hydrogen is used in 
preparing catalysts for the synthesis reactor 

The major stream of hydrogen and CO is introduced to 
the synthesis reactor along with recycle gas where it is 
caused to react under pressure in the presence of a fluid 


ized bed of catalyst. The products of reaction leave the 
reactor and pass through a cyclone separator in which 
catalyst fines are recovered. After condensation and cool- 
ing, the reaction products are directed to a separator 
where gas, liquid hydrocarbons and a water phase are 
separated. A portion of the gas stream provides the recycle 
to the reactor and the balance of the gas stream is directed 
to an absorber and recovery system. The water phase, 
which contains the by-product chemical compounds, is 
removed from the bottom of the separator and is further 
processed in a chemical recovery plant to obtain oxygen 
ated compounds such as alcohols, ketones, acids and 
aldehydes 

The liquid hydrocarbon stream is catalytically treated 
to remove traces of by-product oxygenated compounds and 
to improve product quality. This stream is then fraction- 
ated into gasoline, gas oil and fuel oil cuts. The C, and C, 
hydrocarbons are recovered from all of the gas streams 
in the plant and are subjected to a catalytic polymeriza- 
tion operation. The polymer gasoline is combined with the 
afore-mentioned gasoline cut to yield a premium quality 
gasoline. The light gases, after C, and C, recovery. are 
used as fuel in the plant. 





Sulfur Recovery 


THE GIRDLER CORPORATION 





APPLICATKC IN: The process is applied to the recovery 


of elemental sulfur from hydrogen-sulfide bearing gases 


CHARGE: Although the acid gas stream from a Gir 
botol plant is an ideal feed material, almost any hydrogen 
sulfide or hydrogen sulfide and carbon dioxide gas mixture 
may be employed 


PRODUCT: The quality of the sulfur is equal to or 


better than bright Gulf Coast sulfur 


DESCRIPTION: The process is based on a modifica 
tion of the original Claus process for carrying out the 
highly exothermic reaction 


H.S+1/2 


In order to remove the heat generated more efticiently and 
maintain better control over the process the above reaction 


is carried out in two steps as follows 


The accompanying flow plan is typical of a two stage 
plant and shows the approximate temperatures for a feed 
gas containing about 90 percent hydrogen sulfide. Re- 
action (1) takes place in the combustion chamber of a 
fire-tube boiler where approximately one-third of the 
hydrogen sulfide is burned to sulfur dioxide and steam 
hydrogen sulfide 


is generated in proportion to the 


burned 
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Following the steam boiler the gases pass through the 
first converter where most of reaction (2) takes place and 
a gas temperature rise results. It is estimated that 70-80 
percent of the sulfur recovered is formed in the first 
stage and the balance in the second after intermediate 
product removal. The catalyst employed is activated 
bauxite which has an indefinite life, being subject only to 
mechanical failure. 

In order to remove the sulfur formed in the first con 
verter the gases are cooled to approximately 300° F. and 
the sulfur condensed. A heat exchanger is employed to 
cool the gases entering this condenser and reheat them 
before entering the second converter. Final cooling and 
condensation after the second converter take place in a 
carbon steel, Raschig ring packed scrubber where the hot 
gases pass countercurrent to liquid sulfur. The circu 
lating sulfur, heated in the scrubber, returns to the sul 
fur tank carrying with it the newly formed sulfur. The 
tail gases largely consist of nitrogen, water vapor, carbon 
dioxide (if present originally), and small percentages of 
unreacted hydrogen sulfide and sulfur dioxide 


YIELD: Generally a minimum of 90 percent of the sul- 
fur present in the hydrogen sulfide may be recovered in a 
two-stage plant, and up to 95 percent recovery is readily 
attained in commercial practice. However, a single-stage 
plant, designed to recover 80-85 percent of the hydrogen 
sulfide as sulfur, may prove more economical for smaller 
capacity installations. 
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' A girdle 
‘round the globe oe 


adapted to transfer 
of heat to and from 


liquids of higher 
The total length of G-R Finned Tubing that has been furnished for viscosity than 


G-R G-Fin Longi- 


heaters, coolers, condensers and heat exchangers would circle the world. water. 
More than 70,000 Twin G-Fin Sections . . . just one of the many 

types of G-R Finned Tube Units . . . have been installed, serving the 

broadest range of applications of any heat transfer apparatus on the 

market. Many thousands of K-Fin Air and Gas Coolers have been built 

for stationary plants and shipboard. For more than 30 years, G-R Finned 

Tubing of various designs has been widely used for heat transfer 

apparatus ranging from tubular units to open sections. 


Thus, each design of G-R Finned Tubing has given complete proof of 
its effectiveness and also its durability. Investigate the applications of 
these time-proven heat transfer elements for your plant, particularly for G-R K-Fin Helically- 
handling viscous liquids and gases. Write for bulletin describing their cased Tele - - - 
z iq gases. e fc e £ specially adapted to 
features and uses, and che types of exchangers for which they can transfer of heat to and 
. ° from vopors and 
be furnished. ' gases. 


THE GRISCOM-RUSSELL CO., MASSILLON, OHIO 
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HEAT TRANSFER APPARATUS 
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ADDS SUB-SURFACE TIME 





More than twenty Airco Hardfacing rods are ready 
to help you beat today’s replacement delay. Full 
equipment protection with Airco Hardfacing Alloys 
. . . for new parts and old . . . keeps you free of 
cut-backs, or loss of day to day production. 


Parts and tools — fishtail bits . . . roller bits 


. core heads . . . wall scraper blades . . . drag type 
bits — stay on the job longer, even at peak produc- 
tion, their life extended many times with Airco 
Hardfacing Alloys. 


No matter what your wear problem, it will pay 
you to look into Airco Hardfacing Alloys for your 
tools and parts. Any Airco representative will be 
glad to give you complete information. Write your 
local Airco office today or address Air Reduction 
Sales Company, Advertising Department, 60 East 
42nd Street, New York 17, N. Y. 


= 
AT THE FRONTIERS OF PROGRESS YOU'LL FIND : 


Air Repuction Macnouia ComPANY 


A Division of Air Reduction Company, Incorporated 


® Beaumont + Corpus Christi + Dallas + El Paso + Fort Worth « Hobbs 
Houston + Oklahoma City * San Antonio * Shreveport * Tulsa + Wichita Falls 


> 


A Gulf Publishing Company Publication 


Southwestern Headovarters for Oxygen, Acetylene and Other Gases... Carbide... Gas Welding and Cutting Machines, Apparatus and Supplies... Arc Welders, Electrodes and Accessories 











Dehydrogenation 


HOUDRY PROCESS CORPORATION 





APPLICATION: The process is used commercially to 
produce butadiene from normal butane or from butane- 
butene mixtures and to produce butene from normal bu- 
tane. Pilot plant investigations have demonstrated the fea- 
sibility of producing propene from propane, isobutene 
from isobutane, isoprene from isopentane, styrene from 
ethyl benzene and methyl! styrene from isopropyl benzene 


DESCRIPTION: The dehydrogenation of butane and 
butane-butene mixtures to produce butadiene is accom- 
plished by passing the fresh feed, consisting mainly of 
normal butane, and the butane-butene recycle stock from 
the butadiene-recovery unit over a chrome-alumina type 
catalyst. Coke deposited on the catalyst is burned peri- 
odically to restore the initial catalyst activity. Operating 
conditions are chosen such that the heat absorbed during 
the reaction is essentially balanced by the heat liberated 
by the combustion of the coke deposit. 

The on-stream period on each reactor is followed by a 
vacuum purge to remove hydrocarbons and then a regen- 
eration period carried out by circulation of air preheated 
by direct combustion of fuel in the air stream. At the end 
of the regeneration period the reactor is purged by means 
of a steam ejector prior to the following on-stream period. 
Thus, in a three-reactor group, one reactor receives hydro- 
carbons while the second receives air and the third under- 
goes valve changes and purging operations. 

The normal butane fresh feed and the butane-butene 
recye le stock from the butadiene recovery plant are 
pumped to an accumulator from which they are pumped 
through a feed-quench oil exchanger and through a heater 
where they are heated to approximately 1150° F. before 
entering the reactor. The effluent from the reactor is par- 
tially quenched in a line exchanger and then further 
cooled in the quench tower by direct contact with a circu- 


lating quench oil. From the quench tower the effluent 
passes to a knockout drum prior to the first stage of the 
four-stage compressors. The liquid from the knockout 
drums returns to the quench system. The overhead from 
the last knockout drum passes to a conventional absorber 
and stripper for recovering the C, and heavier material. 
The effluent from the stripper passes to the butadiene 
recovery and purification unit. 


OPERATING CONDITIONS: The major process 
variables are temperature, pressure, space rate, and time 
on stream. For butadiene operation, average temperature 
is 1100° F., pressure is 5 inches Hg Abs., space rate is 
2.2-2.7 volume feed per volume catalyst per hour and 
time on stream is 8-10 minutes. For butene production 
from normal butane, the pressure is increased to 10 psig 
and other conditions are unchanged. 


YIELDS: A typical charge stock would yield the fol- 


lowing product: 


Ultimate Yield 
Product Weight Percent 
Charge Weight Percent Butane Fresh 
MATERIAL Weight Percent) Total Feed Feed 





Cs and Lighter 22 


Isobutane a) 
1 


6 23.4 
1 53 
: 2! 23 

0 5. 

57.9 50 

Butadiene 1.0 VM 
Cs Plus 1.7 
Coke 1 


100.0 


COMMERCIAL INSTALLATIONS: The Standard 
Oil Company of California unit at El Segundo is pres- 
ently producing about 18,000 tons of butadiene per year. 
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APPLICATION: The process is applied to the manu- 


facture of butadiene from butane or butylene. 


DESCRIPTION: The process utilizes two single fixed- 
bed reactors, with equal cycle times on reaction and re- 
generation. Butylene from storage is preheated by means 
of heat exchange and a furnace to not over 1100 F., while 
the diluent steam is superheated to about 1300 F. Jet- 
type mixers are employed for contacting the two streams 
directly over the reactor-catalyst bed. A 25-psi pressure 
drop is taken across the mixing nozzles to insure adequate 
mixing energy 

Reaction products are que nched to below 1000 F. as 
they leave the catalyst bed by means of a pumped stream 


of condensate. The hot reactor effluent is further cooled 
in a waste heat boiler and a series of quench towers. A 
condensate containing the bulk of the C, hydrocarbons 
is finally charged to a fractionator for stabilization by 
separation of a light overhead stream, and to a rerun 
tower where a polymer bottoms stream is removed. The 
crude butadiene is condensed as an overhead product in 
conjunction with other C, hydrocarbons. 

The mixture constitutes the feed to a subsequent puri- 
fication step, where commercial butadiene is produced by 
extraction with cuprous salt solutions, (also available 
under license from Standard Oil Development Company } 


or by other means. 





Symbols Used 


IN PROCESS ISSUE 





KEY TO FLOW DIAGRAMS 


For easy reading of the flow diagrams in this edition, 
the accompanying symbols were used to designate the 


process variables. 
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... the distillation tray that 
makes the bubble-cap tray 


obsolete 


a major advance that permits 
(a) breaking existing plant bottlenecks 
(b) full new plant capacity at lower cost 


(c) long tray life, easy maintenance 


SHELL’s simple Turbogrid tray 
offers outstanding advantages in per- 
formance and cost advantages that 
result in much higher capacity and 
in operating economy. Performance has 
been fully proven in many commercial 
installations 

Turbogrid trays Increase through- 
put in existing towers, or deliver re- 


quired throughput at lower cost in new 
plant construction.The greatest capac- 
ity advantages are obtained with criti- 
cal separations, such as depropanizers 
and stabilizers. Still other advantages 
are lower column holdup and pressure 
drop, as well as easier column control. 

Simple construction assures lower 
fabrication, installation and mainte- 


nance costs and easier accessibility to 
all parts of the tray. Standardized de- 
sign permits use of corrosion-resistant 
alloy trays at no extra cost. 

Your inquiries are invited. Turbogrid 
trays are available from selected con- 
tractors, licensed 
by Shell Develop- 
ment Company. 


SHELL DEVELOPMENT COMPANY 


50 WEST SOTH STREET -; 


NEW YORK 20, 


N. Y. 
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Selas Gradiation Heaters have been designed to 
cover the range from Pilot to Plant scale capacities. 


All Gradiation Heaters, regardless of size, incor- 
porate the following features: 


Flexibility in its heating curve 
Uniform Heat along and around the tubes 
Positive Heat-Rate Control 


Complete Combustion with little 


or no excess air 


<a 


aoe ttt ok ae 


Typical installation of a 4 million BTU Gradiation Heater .— 
of Phull ps Petroleum Co. ond Inland ; 


et 


SELAS 


Heat Processing Engineers for Industry —- Development + Design * Manufacture 
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Something the.Adiiral didn't know 


BUT CHASE RESEARCH LATER DISCOVERED 


Back in 1870, British ships were often put out of action by 
corrosion of steam condenser tubes. To make these tubes last longer, an 
alloy of copper, zinc and tin called “admiralty” was developed. 


Later, America’s oil industry used “admiralty” tubes in heat exchangers. 
But some types of water caused zinc to separate from the copper. 


Chase research metallurgists then developed a new alloy — Chase 
Antimonial Admiralty* which in many instances more than 
doubled tube life. Alloys of this type have resulted in an estimated 
saving of $34 million a year for the petroleum industry alone. 


Chase brass and copper alloys are available, subject to government controls, 
through jobbers and Chase’s 23 convenient mill warehouses. 
Chase Brass & Copper Co., Incorporated, Waterbury 20, Conn. 


The type of research that developed 
Antimonial Admiralty* and other 
Chase alloys goes on at Chase year 
after year, helping industry determine 
which brass or copper alloy is suited 


to each industrial need 


*U. S. Pat. No. 2,061,921 


Telnic® Bronze, another Chase 
development, makes better aircraft 
instrument parts, radar tubes and 
other electronic equipment. It was 
“tailor-made” for industry by Chase 


research metallurgists 


h ad S ve, The Nation's Headquarters for 
- BRASS & COPPER 


Chase Brass & Copper Co. is a subsidiary of KENNECOTT COPPER CORPORATION 


CHASE GRASS & COPPER CO. WATERBURY 70. CONN. Warehouses ond Sates Offices ot. — Albeny? Atfente Geltimere Gaston Chicage Cincinnati 


Kansas City Mo los Angeles Milweuker Minneapolis Newark New Orienns New York Philadelphia Pittsburgh Providence Rachester 
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SECTION 


Catalytic Cracking Techniques in Review 


Discussed in this extensive summary of the catalytic cracking process 
are the chemical and engineering fundamentals, operations and maintenance 
aspects of fixed-bed, moving-bed and fluidized catalytic cracking 


MARSHALL SITT! 


ATALYTIC 


sents the 


cracking 
largest single stride 


repre- 


6: 


processes that the petroleum industry 
has ever made. A half a million bar- 
25 million gallons—of 
gasoline are produced every day by 
catalytic cracking. This 
market value (at the refinery) of the 
order of $2 million per day for cata- 
lytically The cata- 
lytic cracking of petroleum hydrocar- 
bons for the manufacture of motor 
fuel and fuel is 
country’s major industries 

The time has come to review prog- 
catalytic cracking—not only 
because of its importance in the pe- 
industry —but because 


in the development of refining 


rels-—almost 


represents a 


cracked gasolines 


aviation one of the 


ress in 
troleum also 
the wide variety of 
techniques, developed specifically for 
cracking plants, may well 
find other chemical 
process manufac- 
ture, in the manufacture of pulp and 


new engineering 


catalytic 
application in 
industries——in steel 
paper, in the manufacture of chemical 
raw materials 

Just as the atomic energy program 
in World War II produced many 
serendiproducts* in the form of new 
pumps. improved vacuum techniques, 
and fluorocarbons, so has the intensive 
development of catalytic cracking pro- 
duced many useful by-products 
Among these are several basically new 
gas-solid contactors, new methods for 
the transfer of large quantities of heat 
at high temperature levels, data on the 
flow of granular solids through pipes, 
a laboratory erosion test using plaster 
models whose results may be extrapo- 
lated to plant-scale steel equipment. 
exact scientific data on pneumatic con- 
veying of solids, and a whole new 
technology of fluidized solids. 

Since the feed preparation, frac- 
tionation and gas recovery systems as 
sociated with catalytic cracking units 
are in general of conventional design, 
serendipity—i.e. useful prod 


found when looking for 
field 


*Products of 
acts in diver lelds 


a major entirely separate 
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and have been adequately discussed 
elsewhere in the literature, this discus- 
sion will be confined largely to cata- 
lytic sections of such plants. 


Why Catalytic Cracking Instead 

of Thermal Cracking? 

Catalytic cracking has as its major 
goal the conversion of fuel oil into 
gasoline. In this, it is a direct com- 
petitor of the older, established ther- 
mal cracking process. The use of a 
catalyst. usually a natural or synthetic 
aluminosilicate, results in higher yields 
of high-octane number gasoline with- 
out the concurrent production of low- 
value heavy fuel oil which is always 
a product of thermal cracking. Higher 
investment and operating costs of the 
catalytic process are thus balanced by 
increased product quality. 

Residual stocks cannot be processed 
directly at the present time by cata- 
lytic methods due to excessive coke 
formation. Thus, feed preparation 
techniques must be employed to re- 
move salts and asphalts before cata- 
lytic cracking operations. 

A fundamental point about catalytic 
cracking vs. thermal cracking is that 
the catalyst does not simply accelerate 
thermal cracking reactions but rather 
causes a different set of reactions 
yielding an entirely different product. 
Herein lies the secret of success of 
catalytic operations in replacing ther- 
mal cracking today. 

It is pointed out by Noll and 
Bowles'* that, heretofore. both meth- 
ods of refinery octane improvement 
involved a sacrifice in the quantity of 





IN ONE monograph, the tech- 
nologist, the busy executive 
and the student can catch up 
with the tremendous develop- 
ment of this field. 
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gasoline produced in order to effect 
an improvement in quality. In con- 
trast, catalytic cracking stands alone 
as a major refinery tool producing 
high-quality motor fuel without a loss 
in production. The over-all yield of 
gasoline from a barrel of crude is 
actually increased in favor of a de 
crease in yield of residual fuel oil. 

As pointed out by Sachanen in his 
book,’ catalytic cracking, in contra- 
distinction to thermal cracking gives 
rise to 

1) More selective 
light-end products 
2) More olefin isomerization—both 
of olefin bonds and carbon skeleton 
3) More controllable saturation of 
ouble bonds 
4) Greater 
5) Less diolefin production 
6) Relatively more coke 
7) Greater ability to tolerate 
sulfur feed stocks 

These points are considered in 
greater detail in the subsequent sec- 
tion on “Fundamental Hydrocarbon 
Reactions.” 

F. D. Parker’ presents the conclusion 
that the most generally applicable re- 
fining tool commercialized during the 
war catalytic cracking on the 
basis of the following: 

1) It produces high yields of high 
(unattainable by ther 
or cracking) from low 


cracking and less 


production of aromatics 


high 


was 


octane gasoline 
mal reforming 
valued stocks 

2) It produces relatively high yields 
of C, and C, unsaturates which can 
be processed by polymerization or 
alkylation to supplement gasoline 
vields 

3) The wide spread between ASTM 
and Research (the latter run- 
ning 8-12 poimts higher). Thjs is mdi 
cative of superior road performance 
which is the true measure of fuel 
quality according to Jordan.* 

4) Investment and operating 
units are not disproport- 
unit of charge or 


octane 


costs 
for small 
ionately high per 
product 

5) Existing thermal cracking equip 
ment can be utilized in some cases to 
minimize investment 


A specific and detailed economic 


t All references article 


page 312 


appear at end f 
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comparison between thermal and cata 
lytic cracking has been presented by 
lr. B. Kimball and J. A. Scott.® Total 
daily operating costs for a thermal 
unit are quoted as $1602, versns op 
erating costs of $2046 to $2510, for 
fall 


mits of 5000 barrel capacity ) The 


various types of catalytic units 


increased costs for catalytic crackin 
lie mainly in the operating labor 


maintenance labor. and operating sup 





plies « itegories | ve largest addition il 
cost lies in the cost of the catalvst 


itself. Table 1 summarizes these data 


TABLE 1 
Incre 
mental 
Thermal Catalytic’ Cost 
wrating Labor ‘ 
Maintenance Labor ‘ 5 
U tities 
perating Suppies " 
Repair Material ‘ “4 
$ 4 


J. S. Pfarr presents the results of 
perating experience at Leonard Re 
fineries at Alma, Mich.., 
costs per barrel were found to 
be less with catalytic (Thermofor) 
racking than they were with the prev 
ious thermal unit which the catalvyti 


wherein op 


erating 


rit replaced since the catalytic unit 
permitted throughput. The 
ymparison worked out as shown ir 


greater 


TABLE 2 


Thermal Cataly tre 


A. P. Frame that “Catalyti 


cracking is not a refinement of ther 
mal cracking but from the standpoint 


states 


ol producir » gasoline quality it is as 


far ahead of thermal cracking as thet 
mal cracking is ahead of simovle dis 
tillation.” 

Frame roes on to cite capital i 


vestment costs for catalytic units 

$800 per daily barrel capacity in 

7000-barrel ( gasoline prod ction) unit 
or three times the cost of a thermal 
unit of the same gasoline production 
capacity. For a 1500-barrel unit, the 
investment cost for a catalytic unit is 
about $1200 per daily barrel of gaso 
line production 7 his rie reased invest 
ment cost and the previously cited 

creased operating costs of catalytic 
units are justified on the basis of their 
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ibility to produce higher yields of 
gasoline and distillate fuels with lower 
T.E.L. and heating costs. 

D. Read summarizes in Table 3 cost 
for thermal vs. catalytic operations*® 
(same gasoline production capacity a 


TABLE 3 
Cataly ic 
Therma! Flus 
Investment Costs 
D Thern 200,000 

“ I I un 

‘ I 10.000 

x 0), OOM 

arr aso Prod d 7H 
Operating Costs 
” BSD Ther 
(0 BSD Va 

2870 BSD F 
42 


G. Kelso in a further discussion on 
economics,® emphasizes the problems 
of the small refiner and emphasizes the 
idvantage of using a portion of exist- 
ing thermal facilities in conjunction 
with a catalytic (Thermofor) reactor 
section to hold down investment costs 

The above economic comparisons 
assume production of gasoline of equal 
octane numbers from thermal and 
catalytic processes. The question of in- 
vestment cost becomes a more serious 
one for the refiner when increasingly 
higher octane numbers are demanded. 
Of course, one has no choice but to 
resort to catalytic operations for the 
manufacture of super gasolines, W. M. 
Holaday in Table 4 cites the cost 


picture 
Table 4 


$ Investment 
Octane for 190,000 


PROCESS | Ne* B/D 
7 wo.ooo 
" rT. @ 7 24,000,000 
} herma! Reforming 82 28,000,000 
Plus I merita s 7 000,000 
rack Plus , 2 65,000,000 
4 raight | . I 
c at . ? 20,000,000 
. . Number wit TEI 


In a series of charts on operating 
ind investment costs for the chemical 
process industries catalytic cracking 
occupies an interesting position. 

Catalytic cracking rates low in in- 
vestment costs. Figures quoted in 
dollars per annual ton of capacity are 


shown in Table U 


TABLE 5 
$40 Gasoline bass 
ra m 7.75 (harge basis 
rming 7.50 Charge Basis 
Therma! (racking 4.60 harge Kasis 
Cracking Cata 96.00 
! « Hyd rming 280.00 
s ne Resins 2500 00 for Compariac 
4 4 1800.00 for Compariso 
t I er 1200 00 for Compariso 











In other articles in this series, op- 
erating costs for cat cracking are com- 
pared with many other petroleum and 
chemical processes. Labor costs are 
low,’* only 0.25 man hours per ton of 
product for catalytic gasoline (com- 
pared with 1.5 for natural gasoline 
and 0.53 for polymer gasoline). 

Process power requirements are low- 
est of any process « ited—0.001 KWHR 
per pound product.’ 

Process steam requirements in 
pounds per pound product are quoted 
is 0.1 and process water require- 
ments as 4.6 gallons per pound prod- 
uct (TCC). 

The optimum amount of cracking 
capacity which can be utilized’® is 
about 55 percent of crude capacity. 
That is based on the assumption of 50 
percent gasoline production, 15 per- 
cent net yield of straight run gasoline, 
and 60-65 percent conversion in the 
cracking units. 

The optimum split between thermal 
ind catalytic cracking, according to 
one major refiner, lies at 55 percent 
catalytic and 45 percent thermal op- 
eration. Such a combination gives 75 
percent conversion and a minimum 
vield of gas. Bland, in his estimates 
of the future expansion of catalytic 
cracking capacity'® assumes however 
that worn out thermal units will be 
replaced by catalytic units and that 
operable thermal units will be con 
verted as octane requirements rise un- 
til catalytic operations constitute 100 
percent of all cracking operations bv 
1960. 

The economics of catalytic cracking 
vary with a large number of factors 
according to Noll and Bowles' as fol- 


lows: 





) Size of installation 
) Type of charge stocks available 
) Number & quality of products 
ther than motor gasoline that it is 
ired to produce 

4) Availability of means (alkyla 
tion or polymerization) for i 


Scope of Catalytic Cracking 
Operations in Industry 

The impact of catalytic cracking on 
the petroleum industry proper has, of 
course, been tremendous. Prior to 
1938, all cracked gasoline produced 
was the product of thermal cracking 
plants. Since that time, thermal crack- 
ing has steadily declined in importance 
in favor of catalytic cracking until, 
at the present time, about 40 percent 
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of the gasoline produced in the United 
States is the result of catalytic crack- 
ing. In addition to the percentage in- 
crease, there has been a steady increase 
in over-all gasoline production stimu- 
lated largely by defense requirements. 

World War II resulted in the instal- 
lation of about one million barrels per 
day of potential charge capacity in the 
form of catalytic cracking units. At 
the time of writing, it has been esti 
mated'® that U. S. refiners have a total 
of 1,743,700 barrels per day of cata- 
lytic cracking capacity. In addition, 
347,000 barrels per day of new ca- 
pacity is stated to be under construc- 
tion. On the minus side, however, 138,- 
000 barrels of out-dated catalytic ca- 
pacity will be replaced. This totals 
1,953,100 barrels per day of net cata- 
lytic cracking capacity built and 
building, which represents 29 percent 
of current crude capacity (6,750,000 
barrels per day). To raise this per- 
centage to 55 percent, which is the 
optimum amount of cracking capacity, 
necessitates a total of 3,700,000 bar- 
rels per day or an increment of 1.- 
750,000 barrels per day of catalytic 
capacity. Projecting our needs to 1960, 
we will build 2,500,000 barrels per 
day of crude capacity to satisfy our 
requirements, which (on the 55 per- 
cent basis) will include 1,370,000 bar- 
rels per day of catalytic cracking. Thus 
by 1960, less than 25 years from the 
installation of the first commercial 
fixed-bed cracking unit at Paulsboro, 
N. J., catalytic cracking capacity 
should be about 5,100,000 barrels per 
day. These trends are shown graphi- 
cally in Figure 1 (next page). 

It has been pointed out that the 
latest completely new refinery is that 
of The Texas Company at Westville, 
N. J.. and that it has only catalytic 
cracking facilities—no thermal crack- 
ing units. 

After catalytic cracking (with crack- 
ing interpreted in the narrow sense 
of conversion of fuel oil to gasoline 
rather than in the broad sense of hy- 
drocarbon splitting) comes catalytic 
reforming as a process of importance. 
From 15-20 percent of a barrel of 
crude is straight-run gasoline which 
is a potential raw material for cata- 
lytic reforming. Based on a projected 
9,300,000-barrel-per day crude capac- 
ity by 1960 and assuming a 15 percent 
yield of straight-run gasoline (of 
which only 75 percent requires re- 
forming), one million barrels per day 
would represent the maximum reform- 
ing capacity in 1960. 

A survey of the world-wide status 
of catalytic cracking in 1949"? men- 
tions that, as of that date, there were 
three fluid cat crackers in Canada and 
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studies, Sittig went to Detroit, where he 
has been engaged in technical writing 
activities for the past three years. 


none in Europe. It mentions plans for 
catalytic cracking units in Argentina. 

A Houdriflow catalytic cracking unit 
to be constructed at the Lingen, Ger- 
many, refinery of Gewerkschaft Erdol- 
Raffinerie Emsland will be the first 
moving catalyst unit in Europe."* A 
Houdry fixed-bed unit at Berre, France, 
has been the only catalytic cracking 
unit in operation in Europe for the 
last several years. 

Catalytic cracking is primarily a 
process for gasoline manufacture. Ac- 
cording to M. L. Kastens and R. Suth- 
erland’® straight-run gasoline, distilled 
directly from the crude, and natural 
gasoline, condensed in the production 
of natural gas, supply 45-50 percent 
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The author of “Commercial Catalytic 
Techniques and the Cracking of Petro- 
leum” is familiar to Petroleum Reriner 
readers through articles he has written 
on “Fired Heaters for Petroleum Refin- 
ing,” which appeared in June, August, 
October, and November, 1950. In addi- 
tion to these articles, he has had many 
others in other petroleum and chemical 
engineering journals in the last few years, 

A member of the A.C.S., A.1L.Ch.E., 
and S.A.E., Sittig has served as assistant 
editor of the Detroit Chemist and as asso- 
ciate editor of the Supercharger. He is 
married and the father of three children. 


of the demand for gasoline. Of the 
remainder, 30 percent is produced by 
thermal cracking and 20-25 percent 
by catalytic cracking (the latter figures 
for cracking each include attendant 
polymer and alkylate production). A 
break-down based on Bureau of Mines 
estimates for 1949 is shown below. 


743 M BPD 
420 M BPD 
Thermally cracked 743 M BPD 
Cat cracked ...544 M BPD 


2,450 M BPD 


Straight-run 


According to W. L. Nelson*® the 
split between major processes in 1949 
was: 
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C4 

Suspensoid 
( clovers 
Hydrot 


cat cracking is primarily a 
oline-producing process and since 
primarily 


Since 


product Is 
wctane number 


the gasoline 
evaluated in terms of 
a word as to the expression of octane 
number seems in order 

Briefly, the various types of octane 


numbers are defined as follows 


(ASTM 


F-1) 


at 


ASTM D 35 


(ASTM D 
F.3) 

ASTM ID 

mn k-4) 
These tests are all run in the standard 
CFR 
ditions, with the exception of the Su 
percharge method. The Research and 
Motor primary im 
portance in the considerations of fuel 
properties in this articles. 
The Research method gives values 0-3 
numbers higher than the Motor method 
for straight-run and 9-11 
numbers higher for cracked gasolines 
I R. Watson. f H Laudel and J 
D. Heldman of Shell Oil Company 
num 


engine—-but under varying con 


methods are ol 


series of 


gasolines 


have proposed a “road octane 
ber” to indicate actual road perform 
ince They have proposed* the fol 


lowing formula 


MILLIONS OF BARRELS DAILY 


TOTAL REFINING CAPACITY omen com come come 


CATALYTIC CRACKING CAPACITY mee «cme 


1930 


Figure |. U. S. Refining Capacity since 1930 and Anticipated Additions through 1960 


R.O.N 0.54 (F-1) 0.46 (F-2) 

It has been pointed out by H. D. 
Noll, R. E. Bland and G. Kelso** that 
Research (F-1) values correlate well 
with road performance at low engine 
speeds while ASTM (F-2) numbers 
may be correlated with road behavior 
engine speeds. They define “octane 
sensitivity” as Research minus ASTM 
values. 

J. F. Jordan has indicated* that the 
ASTM and Research 


spre ad between 





Part Il—Chemical Fundamentals 





Fundamental Hydrocarbon 
Reactions 


1E higher antiknock quality 
of the gasoline from catalytic 
cracking that from 
thermal cracking presents the economic 


over 


justification for the very existence of 


catalytic cracking as outlined above 


This higher antiknock quality re 
sults from the effectiveness of the cata 
and some 


lyst in causing cyclization 


isomerization to aromatics 
naphthenes and 


than the predominating dehydrogena 


produce 
isoparaffins, rather 
tion to form olefins that occurs in the 
thermal cracking operation. The iso 
merizing action is most noticeable in 


the lighter fractions and this fact may 


be utilized in producing an isobutane 
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feed for subsequent alkylation opera- 
tions 

Many materials exert catalytic ef- 
fects on hydrocarbons. Sachanen* has 
presented a simple classification of 
catalytic phenomena in the cracking 
of paraffins as follows: 


1) Heavy metals—weaken C-( and 
C-H bonds and cause complete de 
composition to C and H to ( 
H, CH, and C.He 
hlorides weaken (C-( and 
C-H bonds and pro 
" lecomposition and 
products 
Cr,O veaken C-H 
nd 1 give dehydrogenated 
products 
4+) Heavy metal 
weaken (-( 
cause some 
) Adsorptive 
both C-( and 


xides and sulfides 
bonds and may also 
dehydrogenation 
slightly weaken 


C-H bonds and 


clays 


octane numbers is significant because 
it is indicative of superior road per 
formance of a fuel. Such a spread is 
characteristic of catalytically cracke:! 
gasolines. 

In summary, then, superior gasoline 
properties have more than counter 
balanced higher investment and op- 
erating costs for catalytic cracking and 
have made catalytic cracking an im- 
portant process today and a dominant 
process in future estimates. 


The last-mentioned class, the ad- 
sorptive clays, is the important class 
in commercial catalytic cracking 
today. Therefore, this discussion will 
confine itself largely to these materials. 

Greensfelder, Voge and Good, of Shell 
Development Company, have published 
a series of articles****** 6,268 on 
the catalytic cracking of pure hydro- 
carbons. A silica-zirconia-alumina cata- 
lyst was employed under conditions 
similar to those employed in com- 
mercial cracking. They found that the 
stability given 
number of carbon atoms increases in 
the order: 


of compounds of a 


olefins 

aromatics with C, or larger substituent 
groups 

naphthenes 

polymethyl aromatics 

paraffins 

unsubstituted aromatics 

This differs 


order substantially 
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from that found to be true for thermal 
cracking. As compared with thermal 
cracking, catalytic cracking gives 
rise to: 


1) More 
tively 
(,) tragments 
More olefin is 
double 
skeleton 


rela 
and 


cracking and 
the smaller (C, 


selective 
less of 


both of 
Cat bon 


merization, 

bonds and of the 

4 more controllable saturation of 

double bonds, especially in the 
higher mole weight fractions 
Greater production of 
(except at extreme thermal condi 
tions) 

5) Less diolefin production 

6) Relatively more coke 


aromatics 


In the chemisorption of hydrocar- 
bons on metal oxide surfaces, there is 
a rupture of carbon-carbon and car- 
bon-hydrogen bonds. There are two 
theories of the cleavage process ac- 
cording to W. E. Garner®®” in one of 
which radicals are produced which ad- 
here to the surface by homopolar 
bonds—according to the other, car- 
bonium ions are produced which ad- 
here to the surface by electrovalency. 
The later theory has been favored in 
recent years. 

Hansford*’ presents the results of a 
study of the catalytic cracking of 
butane over typical silica-alumina 
catalysts. 


C. L. Thomas et al. have presented 
a discussion of hydrocarbon reactions 
presence of cracking cata- 


in the 
lysts.?* 2° 

B. S. Greensfelder and H. H. Voge 
have studied the behavior of paraffin 
hydrocarbons from C, to C., under 
catalytic cracking conditions over 
silica-alumina-zirconia catalyst in a 
small fixed-bed unit.** Conclusions 
which may be drawn as to the catalytic 
cracking of n-paraffins as compared 
to thermal cracking (both at 500° C.- 
932° F) are as follows: 


(CsHs) te 
rapid witl 
pronounced 


1) Catalytic cracking is 
60 (CaHe) times more 
the acceleration more 
for the higher paraffins 
Catalytic operation produces less 
methane and C, with a tendency to 
crack to C, and larger fragments 
Catalytic cracking of n-Cyw and 
n-Cy hydrocarbons yields relatively 
little material above Cy. Thus the 
catalyst tends to give a product 
fraction between C,; and C, from a 
wide paraffinic charge 
materials 
Greater formation of aromatics oc 

the catalytic reaction 

Formation of branched-chain ali- 

phatics is marked in catalytic crack 

ing but absent in thermal cracking 

More extensive secondary reactions 

f olefinic products occur in cata- 

lytic cracking, especially satura 

tion, cracking, isomerization and 
polymerization 

A tertiary carbon structure acceler 

ates the catalytic reaction and a 


variety of 


curs in 


September, 1952- 


retards it, as 
normal struc- 


structure 
the 


quarternary 
a ympared with 
ture.” * 


In subsequent discussion by Greens- 
felder and Voge** the catalytic crack- 
ing of olefins is covered. Seven ali- 
phatic olefins, two diolefins, two cyclic 
olefins and two aromatic olefins were 
passed over a silica (86.2 percent)- 
zirconia (9.4 percent)—alumina (4.3 
percent)—catalyst at 350-500° C. 
(662-932° F.). Most of the runs were 
at 400° C. (1752° F.) instead of 
500° C. (932° F.) as in the case of 
the paraffins, because of the high re- 
activity of the olefins. An example of 
this latter point lies in the comparison 
between the cracking of cetane and 
cetene under identical conditions; 97 
percent of the olefin reacted but only 
25 percent of the paraffin reacted. 

Reactions which occur with olefins 
which do not occur directly with paraf- 
fins include isomerization to branched- 
chain compounds and polymerization 
and condensation to compounds rich 
in aromatics. The chain-branching re- 
action of n-olefins, followed by hydro- 
gen transfer from other charge com- 
ponents, leads to isoparaffin forma- 
tion. Diolefins and aromatic olefins 
were saturated and transformed to 
higher-boiling materials and coke. 

Branched-chain olefins crack more 
rapidly than n-olefins—e.g. n-octene 
yielded 22 percent of cracked gases 
with no particular products predomi- 
nating, whereas diisobutene yielded 63 
percent gas, principally isobutene. 

Cyclic olefins gave exceptionally 
large amounts of higher-boiling prod- 
ucts. 

Under comparable conditions, 
Greensfelder and Voge** have esti- 
mated that catalytic cracking of ole- 
fins was | to 10 thousand times as fast 
as thermal cracking, gave much more 
isomerization, caused extensive satu- 
ration, induced preferential rupture to 
give fragments of 3 or more C atoms, 
and favored polymerization or con- 
densation. 

in a third article®® Greensfelder and 
Voge have reported on the catalytic 
cracking of naphthenes at 500° C. 
(932° F.), atmospheric pressure and 
a flow-rate of 13.7 moles per liter of 
catalyst per hour over a silica-zirconia- 
alumina catalyst. Under these condi- 
tions, total conversion varied from 7 
percent for C, to 79 percent for Cys 
naphthenes. With increase in mole 
weight, gas formation first increases 
rapidly then levels off but low-boiling 
liquid formation increases steadily. 
For all the various naphthenes tested, 
the rate of cracking generally depends 
on molecular weight and not on struc- 
ture. Both side chains and rings of 
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naphthenes are split in catalytic crack- 
ing. Gases from naphthenes tend to be 
rather saturated compared to the gases 
obtained from paraffins and aliphatic 
olefins. 

The rate of catalytic cracking of 
naphthenes is about 1000 times that 
known in thermal cracking. Catalytic 
cracking of naphthenes is several 
times as rapid as catalytic cracking of 
paraffins of equal numbers of carbon 
atoms. Thus the order of stability of 
the two reversed by the 
catalyst.** 


classes is 


In the fourth article of the series” 
Greensfelder, Voge and Good report 
the results of studies on the catalytic 
cracking of aromatics. Twenty-two 
different aromatic hydrocarbons were 
studied and a wide range of behavior 
was encountered. Toluene and bi- 
phenyl were almost inert. Alkyl or 
cycloalkyl aromatics with more than 
3 C atoms in the side chain were 
highly reactive; removal of the whole 
substituent group is the primary reac- 
tion in such cases. The authors con- 
clude that cat. cracking of aromatics 
is 100 to 10,000 times faster than 
thermal cracking of these compounds. 
Cracking takes place preferentially at 
the bond next to the aromatic ring in- 
stead of within the side chain. 


T. C. Hansford, C. 


~ a 


G. Myers and § 


A. N. Sachenen** have reported on the } 
behavior of alkyl aromatics in the J 


of synthetic 
under cracking 


presence 
catalyst 


silica-alumina | 
conditions. | 


They studied m-xylene, pseudocumene, | 
«-methylnaphthalene, and diethylben- | 


zene and concluded that dispropor- 
tionation of these compounds occurs 
through alkyl group transfer under 
catalytic cracking conditions. 

Hydrogen transfer over silica-alu- 
mina catalysts has been discussed by 
R. W. Blue and C. J. Engle.** Hydro- 
gen transfer from naphthenes to ole- 
fins is discussed—the products being 
aromatics and isoparaffins. The for- 
mation of catalyst deposits is tied in 
through the results of a radioactive 
tracer (C**) study. 

The catalytic cracking of substi- 
tuted 1, l-diarylethanes on siliceous 
catalysts has been reported by D. R. 
May, K. W. Saunders, E. L. Kropa 
and J. K. Dixon of American Cyana- 
mid.*’ This reaction was chosen since, 
at conditions of 500° C. (932° F.) 
and low contact times (0.1-0.001 sec- 
onds), it is essentially without side 
reactions and gives methylstyrene plus 
toluene from ditolylethane, for ex- 
ample. 

Parravano, Hammel, and Taylor** 
suggest that cracking on silica-alumina 
catalysts must be initiated by the 
breaking of at least one C-H bond in 
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the hydrocarbon molecule. Otherwise 
it is not possible for the carbon core 
of a hydrocarbon chain to come within 
the radius of chemical interaction with 
the catalyst The authors 
studied the exchange reaction between 


deuterohydrocar 


surface 


and 
with 


hydroc arbons 


bons in contact silica-alumina 
catalysts and proposed the following 


two-step mechanism for cracking 
~ ’ ( H] 
Greensfelder, Archibald, and Fuller 
outlined the fundamental hydro 
the 


of petroleum naphthas over 


h ive 


carbon reactions in catalytic re 


forming 
and chromia-alu 


molybdena-alumina 


mina catalysts.°*® The various reactions 


occurriu may be listed as follows 


It was found that chromia-alumina 


catalysts are most suitable for reac 


tions | and 2 above under conditions 
that do not require the use of hydro 
ven pressure to suppress rapid coke 
For those feed 
require hydrogen to sup 


molybde na 


formation naphtha 
stocks that 
press coke 


catalysts 


formation 


1jumina are superior to 


chromia catalysts since they sustain 
their 
partial pressure of hydrogen, are able 
a higher total 


hydroge n 


activity under a_ considerable 


to produce average ot 


aromatics under pressure 
ind encourage the branching of paraf 
fin hydrocarbons 

So much the 
reactions of pure hydrocarbons under 


cracking Now to be 


cussed is the behavior of 


for consideration of 


conditions dis 
broader pe 
troleum fractions, such as typical gas 
oil charge stocks, from the commercial 
standpoint of conversion to gasoline, 
coke 1s 


discussior ot 


ras and i prelude to the 


coming specify indus 

trial processes 
The effect of 

variables on « 


‘ racking 


lows: 


changes in various 


onversion in catalytic 


may be summarized as fol 


PROCESS 


Table 6—Variablies 


CONSTANT Temperature 


Space Velocity Catalyst 





rease decreases A 


gasoli 1 


atalyst A 


More active catalyst de 
reases temperature 


inereased 


More 


FEED STOCK 


vop 
Quality n 


Percent 
Sulfar 


PRODUCT 


Gasoline 


Dry Gas 


Product distribution may be defined 
as the relative yields of the various 
fractions in the total product at any 
given conversion level. 

The factors affecting product dis- 


bution are as follows: 


Variation in product distribution 
with an increase in conversion may be 
summarized as follows: 


Percent 
Ceayr 


rease decrease 


gasol 


gas 


y be a Max 


OPERATING CONDITIONS 


Steam 
Catalyst 
Press. Activity 


Space Cat. Oi 
Temp Rate 


Decr Deer 
‘ D 


These results are typical of the 
once-through fluid catalytic cracking 
of gas oils. 

Table © summarizes the effects of 
changes in various vari 
ables on product distribution. 
the table, it 
stocks of 


may show little 


operating 


In connection with 
should be noted that 
characterization factor 
even an increase in 


low 


change or 
line with increased temperature. Also 
increased temperature gives more dry 
gas and less coke as shown, but in 
addition increases total coke plus dry 
gas in spite of the decrease in coke 


gaso- 


formation. 

Product quality refers to the pro 
portions of paraffins, olefins, naph- 
thenes, and aromatics in any product 
fraction. Thus, conversion has told us 
how much total product we get, prod- 
uct distribution has told us how many 
barrels of each of these commodities 
there are in the product, and product 
quality will tell us the chemical na- 
ture of the contents of each of these 
barrels. 

Product quality is affected by: 


It will be noted that these are the 
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same factors which affected product 
distribution. 

The effect of various factors on 
product quality are shown in Table 7. 


The effect of space velocity on yields 
of various cracked products has been 
indicated by J. Alexander, Jr.*° 

Severity factor is a term which has 
been developed to express quantita- 
tively the combined effects of catalyst 
oil ratio and weight space velocity.’ 


: Catalyst to oil ratic 
Severity tactor — sos — 


(Weight space velocity)*" 


The effect of temperature on yields 
in TCC cracking has been reviewed by 
H. D. Noll, R. E. Bland and G. Kelso.** 
They point out that highest octane 
numbers are not obtained under con- 
ditions giving maximum yield and that 
an economic analysis is thus necessary 


to determine commercial operating 
conditions. 

The effects of catalyst activity, 
charge stock characteristics, space 
velocity, temperature, pressure, and 
recycle operation on catalytic cracking 
have been outlined by D. B. Ardern, 
J. C. Dart and R. C. Lassiat.** 

The effect of recycle ratio in moving- 
bed cracking on product yields and 
quality has been covered by J. B. 
Maerker, J. W. Schall and J. C. Dart.** 
The handling of recycle stocks in 
catalytic cracking is generally un- 
attractive due to their refractory nature. 
Brown et al. have discussed their proc- 
essing.** 

The general question of yields in 
the four major processes, i.e. Fluid, 
Thermofor, Houdry and Cycloversion, 


W. L. Nelson.* 


has been covered by 





Catalyst Compositions 





Catalytic cracking has been carried 
out principally by means of two 
classes of catalysts: 


catalysts. These 
ntmorillonite clays 


1) Natural or clay 
are activated m« 
in general 

include 

silica 
and 
alumina 


catalysts. These 


(silica-alumina, 


Synthetic 
silica-base 


magnesia, and silica-zirconia) 


alumima-base, such as, 


boria 


Catalytic reforming catalysts are syn- 
thetic in nature and include molybdena- 
alumina, chromia-alumina and many 
others. 

E. E. Ray has estimated catalyst 
consumption for the year 1948** to 
give a good idea of the magnitude of 
today’s catalytic operations. He esti- 
mates that 38.000 tons of synthetic 
silica-base cracking catalysts were 
manufactured—having a value of $10 
million. In addition, he estimated pro- 
duction of alumina-base hydroforming 
catalyst at 1800 tons having a value of 
$3.2 million. Thus, the industry which 
was entirely non-catalytic 15 years 
previously now has become the nation’s 
leading consumer of catalysts. 

A review of the impact of catalysts 
on cracking operations has been pre- 
sented by A. L. Foster.*” 


Natural Catalysts 


Acid-treated bentonite clay is one of 
the best known natural catalysts. The 
principal constituent is the clay min- 
eral, montmorillonite, which has the 


idealized formula 4Si0,—Al,O,—H,0O. 
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The physical form of montmoril- 
lonite is a laminar structure with the 
top and bottom layers of the lamina 
formed of oxygen atoms. The attrac- 
tion between these oxygen layers is 
very weak and consequently there is 
a large inter-laminar distance. The 
laminae are each about six Angstrom 
units thick and the interlaminar dis- 
tance may vary from 4 to 14 Angstrom 
units depending on the amount of 
loosely held water in the inter-laminar 
space. The laminae occur in plates 
about 50,000 Angstroms long by 5000 
Angstroms thick as determined from 
electron micrographs according to 
Webb and Ehrhardt.** 

An exact study of the variation in 
the interlaminar distance with water 
content of montmorillonite has been 
reported by Hoffman, Endell and 
Wilm® and by Ehrhardt. 

Heating at high temperatures 
changes the properties of montmoril- 
lonite. Bentonite clays do not expand 
upon humidification if they have pre- 
viously been heated above 600° F. 
When heated to 1300°-1400° F., pro- 
found changes occur as follows: 


1) Surface area drops from 300 sq 
m./gm. to 10 sq. m./gm 

2) Cracking activity vanishes 

3) Crystal structure changes to alu 
minum silicate as shown by X-ray 
diffraction 


The poisoning of clay catalysts by 
sulfur compounds is believed to occur 
by a mechanism akin to the hydration 
process described above under “Funda- 
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mental Hydrocarbon Reactions.” Water 
is driven from the catalyst in the re- 
generation step and thus a dehydrated 
catalyst is contacted with the hydro- 
carbon feed. When a feed stock con- 
taining H,S is contacted with the 
catalyst, H.S competes with any steam 
in the feed for locations in the mont- 
morillonite inter-laminar spaces. Con- 
trolled rehydration by steam prevents 
interaction of the catalyst with H,S 
with subsequent poisoning. R. C. 
Davidson has described this rehydra- 
tion technique in detail.*° 

The cracking of high sulfur stocks, 
with the use of steam with natural 
catalyst, in pilot plant and full scale 
operations has been discussed by A. L. 
Conn and C. W. Bracken.” 

E. J. Thomas of Gulf Oil Company 
explains the poisoning action of sulfur 
on natural catalyst on the following 
basis.°*? Depending on the type of sul- 
fur linkage involved, the sulfur acti- 
vates the iron present. This activated 
iron then acts in a similar manner to 
other metallic contaminants, such as, 
vanadium and nickel, in lowering 
catalyst selectivity. Thus coke and gas 
make are increased and less gasoline 
is made. Hydration presumably sup- 
presses iron sulfide formation. 

A special treated sulfur-resistant 
“SR” natural catalyst has been de- 
veloped to combat the adverse effect of 
sulfur on natural catalyst. The analyses 
of regular and “SR” catalyst are 
shown in Table 8. 


Table 8 


Regular S.R 





15.7 percent 
1.32 percent 
0.10 percent 


40.9 percent 
0.42 percent 
0.05 percent 


The fresh SR catalyst has an area 
of only 130 square meters per gram 
compared to 250-325 square meters 
per gram for fresh regular natural 
catalyst. 

As mentioned above, acid-treated 
clays of the montmorillonite type con- 
stitute the natural cracking catalysts. 
Although untreated clays have some 
small activity, commercial cracking 
catalysts have all been acid treated. 
Obviously any mechanism of catalyst 
behavior must include an explanation 
of this phenomenon. 

Davidson, Ewing and Shute have 
postulated®* that the catalytic activity 
of clays is associated with the spacing 
of oxygen atoms (2.55 Angstroms) 
which is close to the distance between 
alternate carbon atoms in many hydro- 
carbons (2.54 Angstroms). In opposi- 
tion to this theory, it is known that 
other materials, e.g. mica and talc, 


269 








WwASr AND 
IMPREGNATION 
TAN® 





Figure 2. Manufacture of Micro 


spheroidal Cotalyst 








contain the same silicon-oxygen struc 
tures and distances but do not act as 
cracking Also this theory 
does not satisfy the requirement out 
that the effect of acid 
satisfactorily accounted 


catalysts 
lined above 
treatment be 
for 

catalytic ac 
catalysts to 


Thomas has related™* 


tivity of synthetic 
acidity of the catalysts 
Grenall has followed this same line 
of thought related catalytic a 
tivity to the acidity of montmorillonite 
catalysts Thomas, Hickey, and 
Stecker present a third theory.®**’ 
Cold acid treatment removes the 
most of the Ca, Na and K along with 
most of the Mg. It removes little or 
no Al, Fe or Si. Thus, it removes 
essentially the base-exchangeable ions 


and 


from the 
not attack the central structure 
lytic not changed by 
cold acid treatment 

Hot acid treatment removes Al, Fe 
and that the Mg not re 
moved by cold acid by attack on the 
When half of 
the metallic atoms are removed from 
the central Al-O-OH layer, the theory 
predicts that structural alterations will 
accommodate a maximum number of 
strongly acidic hydrogen ions. Experi 
mental results show maximum catalytic 


interplanar space and does 
Cata 


activity is this 


portion of 


central structure one 


activity at this same stage of hot acid 
treatment. A distinction is drawn be 
tween weakly acidic hydrogen ions of 
the type that occur in raw clay and 
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in silica—and strongly acidic hydrogen 
ions of the type produced by hot acid 
treatment. Only the latter contribute 
to catalytic activity 

In essence, then, the work of 
Thomas, Hickey and Stecker®* pre- 
sents a detailed picture of montmoril- 
lonite catalyst activity and confirms 
Thomas’ earlier work to the effect that 
catalytic cracking takes place by a 
carbonium ion mechanism. 

A U. S. patent by W. W. Gary and 
R. B. Secor®™ discloses that acid 
washed clay may be further activated 
by ammoniation of the clay. 

G. A. Mills, J. Holmes and E. B. 
Cornelius of Houdry Process Corpora- 
tion have discussed the acid activation 
of some bentonite clays.** They found 
that increased severity of acid treat- 
ment continuously increased surface 
area and porosity. In contrast, gasoline- 
producing activity showed a distinct 
maximum. Certain clays could not be 
activated. It is believed that these clays 
lost their alumina during acid treat- 
ment and became nearly pure silica. 
Acid activation is visualized by these 
authors as an attack from the edge of 
the montmorillonite lattice—proceed- 
ing by leaching out basic constituents 
to ultimately leave only SiO,,. 

One interesting adaptation of nat- 
ural catalysts is to dual duty as ab- 
sorbent in lube oil processing and as 
catalyst in cracking. Filtrol Corpora- 
tion has prepared a special “cat lube” 
as a compromise material for the re- 


quirements of the two processes. 


Synthetic Catalysts 
Among synthetic cracking catalysts 
are the following commercial composi- 
tions: 
UOP Type A—Silica-alumina 


UOP Type B—Silica-alumina-zirconia 
UOP Type Q—Silica-magnesia 


Aside from chemical catalyst com- 
positions, the formation of specially 
shaped particles is an important part 
of the art. Conventional pellets are 
formed from powder in tabletting ma- 
chines or are extruded from pastes. 
Extrusion is less expensive than tab- 
letting but tabletted catalysts are pre- 
ferred because of uniform cross-section 
and better mechanical 
erosion. 

Moving bed processes utilize bead- 
shaped catalysts which are produced 
by dropping hydrogel droplets into an 
organic liquid. A patent by C. L. Baker 
and C. H. Dedrick 
process. Socony-Vacuum holds a num- 
ber of pertinent patents.®® ®! © ®. 64, 6 


66, 67 


Hollow 


resistance to 


covers one such 


catalyst spheres may be 


made by injecting the hydrosol at a 
temperature in excess of its boiling 


point into a medium at a pressure be- 
low the vapor pressure of the sol at 
that temperature. The drops are thus 
expanded to hollow spheroids accord- 
ing to a Socony-Vacuum Oil Company 
patent.*° 

It has been reported® that Bay 
Chemical Company will make cracking 
catalyst from steel mill slag. The 
Si0./Al,O, ratio will be adjusted to 
that desired by treatment with HCI. 

Fluidized solids processes now em- 
ploy microspheres—made by a similar 
process to that used for beads,”° the 
apparatus for which is shown in Fig- 
ure 2. Otherwise, powdered catalysts 
are made by grinding larger particles. 

The manufacture of microspheroidal 
catalyst at The Davison Chemical Com 
pany’s plant at Cincinnati has been 
described pictorially.”’ 

Patents"™*:"* describe silica-alumina 
and silica-magnesia MS catalyst manu- 
facture. Sodium silicate and sulfuric 
acid solutions are mixed, then 
Al, (SO,), solution or Mg(OH), slurry 
is added and the mixture sprayed 
through a nozzle into an oil bath where 
the gel sets. 

Various other specialized catalyst 
forms have also been patented. One"* 
covers a fine-mesh wire coated with 
catalyst. The wire is bent into a serpen- 
tine shape and inserted into tubes of 
catalytic reactors. Improved reaction 
temperature control is claimed over 
the use of granular catalyst. 
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Silica-Alumina Catalysts 

The synthetic silica-alumina cata- 
lysts vary from the natural montmoril- 
lonites primarily in higher heat sta- 
bility and in amorphous structure vs. 
crystalline structure for the natural 
product. 

In the manufacturing process, iron 
content is held below 0.05 percent be- 
cause iron promotes carbon formation 
in cracking. Alkali metals, such as 
sodium, are not desirable since they 
adversely affect thermal stability 

Surface areas of silica-alumind are 
of the order of 600 square meters per 
gram. The sizes of the pores are small 

about 50 Angstrom units in diam- 
eter. These are, however, 
much larger than the gas oil molecules 
which must enter them to undergo re- 
action of the smaller molecules which 
must enter them to undergo reaction 
or the smaller molecules which are 
formed as a result of the reaction and 
must leave the catalyst. 


openings 


The synthetic silica-alumina catalyst 
loses only half its surface area and 
activity after heating in air to tem- 
peratures as high as 1650° F. Contrast 
this with total destruction of a natural 
montmorillonite catalyst at 1400° F. 
It is still amorphous after heating to 
1650° F. and does not become crystal- 
line until exposed at 2000° F. After 
exposure at 1800° F., however, all 
catalytic activity is essentially lost. 
Heating above 2000° F. gives cristo- 
balite, a form of quartz, as well as 
mullite or sillimanite which are alumi- 
num silicates. 

Specific additions may be made to 
silica-alumina catalyst for particular 
process conditions. An example is the 
incorporation of a CO-oxidizing cata- 
lyst to prevent afterburning in the re- 
generators of Fluid cracking units. 
Copper, manganese, or cobalt oxides 
are used’’® to prevent residual CO in 
the oxygen-containing gas leaving the 
regeneration vessel. 

The chemistry of the surface and 
the activity of silica-alumina cracking 
catalysts have been discussed by M. W. 
Tamele.” Tamele states that the 
catalyst owes its activity to a number 
of acid located in the catalyst 
surface. These sites are formed in the 
preparation of the catalyst by con- 
densation of hydrolyzed silica hydrogel 
with hydroxyl groups from hydrolyzed 
aluminum ions. The formation of acid 
is explained on the basis of the ten- 
dency of aluminum to acquire an elec- 
tron pair together with displacement of 
electrons in the Al-O-Si bond toward 
the silicon atom. The necessary elec- 
tron pair is donated by water, the 
hydroxyl group becoming part of the 
structure, and the hydrogen ion being 


sites 
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held by electrostatic attraction. An 
analogy is thus drawn between the 
activity of aluminum halide catalysts 
and silica-alumina gel catalysts. 

The acid strength of the surface of 
the silica-alumina catalyst has been 
shown to be of the same order of 
magnitude as that of strong acids 
which are known to promote hydro- 
carbon reactions. 

Another discussion of the funda- 
mental chemical characteristics and 
structure of silica-alumina cracking 
catalyst has been presented by T. H. 
Milliken, G. A. Mills and A, G. 
Oblad.*" Their viewpoint differs in 
detail from that of Tamele but con- 
curs in that such catalysts do possess 
“acidic” properties and therein lies 
the basic for the catalytic activity. 


Silica-Magnesia Catalysts 

Silica-magnesia cracking catalysts 
have surface areas ranging from 300- 
500 square meters per gram and aver- 
age pore diameters from 30-70 Ang- 
strom units. They resemble synthetic 
silica-alumina catalysts in that they 
are amorphous but resemble natural 
clays in thermal stability since at 
1400° F. they are converted to in- 
active, crystalline, mag- 
nesium silicate. 

Silica-magnesia catalysts are 
claimed to produce up to 25 percent 
more gasoline from crude oil than 
silica-alumina or clay catalysts. They 
are also claimed to have better activity 
maintenance and to give lower yields 
of C, and lighter hydrocarbons. Gaso- 
line products, however, are lower in 
volatility and in octane number (by 


non-porous 


2-3 points.”* 

A magnesium silicate-calcium sili- 
cate composition is claimed by Gulf 
Research & Development Company” 
to produce a gasoline rich in olefins 
and to produce low amounts of gaso- 
line and coke. Such olefinic products, 
particularly those containing olefins 
in the lower 50 percent, are particu- 
larly suitable as regards road per- 
formance at moderate speeds. The bro- 
mine number of a gasoline from this 
catalyst was 128.0. Another patent*® 
also covers the manufacture of hy- 
drated calcium magnesium silicates. 

The data of Ries, Melik and John- 
son*' indicate that virgin silica-mag- 
nesia catalysts have practically their 
entire area contributed by the very 
smallest pores in the 10-15 A° pore 
radius range. In contrast, the synthetic 
silica-alumina catalysts are composed 
of larger pores but pores largely 
within the small 15-25 A° pore radius 
range. The clay catalysts have much 
wider pore size distribution and con- 
tain some pores of much larger radius. 
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Vacuum sintering properties of sili- 
ca-magnesia are poorest of the various 
classes. The temperatures at which 
various catalyst sinter to zero area are: 
(1472° F.) 
(1832° F.) 
(1562-1652° F.) 


Silica-magnesia 800° C 
Silica-alumina 1000° C 
Clay 850-900° C 


In the presence of steam, suscept- 
ibility to sintering is altered for the 
various types. Silica-magnesia cata- 
lysts are somewhat less sensitive to 
steam than are silica-alumina and clay 
catalysts. 

The rate of regeneration of silica- 
magnesia catalyst is not considered 
satisfactory by G. M. Webb*™ since it 
is only 25 percent of that for natural 
catalyst. This is believed to tie in with 
the small pore diameters characteristic 
of silica-magnesia catalysts. 


Alumina Base Catalysts 
cracking 
widely 


catalysts 
commer 


Alumina-base 
have not been 
cially. 

One promising 
boria-alumina catalyst containing 8-12 
percent B,O, deposited on alumina. It 
has a area (150-200 
square meters per gram) and a larger 
pore diameter (100-120 Angstroms) 
than the silica-base materials. Thermal 
stability is equivalent to natural clay 
or synthetic silica-magnesia catalysts, 
since 1300° F. is a top service tem- 
perature. At 1400° F., an inactive 
aluminum-boron-oxygen compound is 
formed. A difficulty with the alumina- 
boria compositions is volatilization of 


used 


composition is a 


lower surface 


boric acid when process or regenera- 
tion contain steam. This will 
result is loss of catalyst activity and 
deposition of boric acid where it is 
not wanted—in heat exchangers, etc. 
A Shell Development Company patent 
covers a boria-alumina catalyst con- 
taining 0.1 to 1.0 percent of an alkali 
metal. Advantages claimed for this 
composition over silica-alumina cata- 
lysts include low carbon and high ole- 
fin yields, temperature stability, and 
maintenance of activity in the pres- 
ence of steam at high temperatures.*** 

Stowe, Marshall, Nickel and Green- 
wood have presented an extensive dis- 
cussion of alumina-base cracking cata- 
lysts.** Experimental results were re- 
ported for the cracking of a kerosene 
feed stock over alumina impregnated 
with magnesium, boron, silicon, and 
fluorine compounds as well as over 
activated bauxite and activated alum- 
ina. 

The boria-modified alumina gave 
the highest conversion and lowest 
yield of the catalysts studied. Com- 
pared with pure alumina, boria modi- 
fication affected olefin content very 
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little but decreased production of aro 
Rather large 


produced This 


matics somewhat 
amounts of gas were 
catalyst was prepared in a manner 
similar to that suggested by Bailey 
The highest yield was determined 
in the case of the alumina-silica com 
position. The product also had high 
aromatic olefin content. One alumina 
silica was an activated silicaceous 
alumina and the other was an alumina 
treated with Si(OEt), and ignited in 
1 manner suggested by Marisi« 
Molybdenum 
alumina is the primary catalyst used 


operations Webb. 


ce = ribe d 


oxide supported on 
in hydroforming 
Smith, and Ehrhardt have 
the preparation and properties of suc h 
Early catalysts were made 
activated 


catalysts.” 
by the 

alumina granules or pellets with am 
monium molybdate ®llowed by dry 
ine and calcination. It was then de 
termined that precipitation of alumina 
hydrogel in the presence of ammonium 


impregnation of 


molybdate followed by drying, cal 
cining and pelleting 


catalyst. High activity, low coke-form 


gave a superior 
ing tendency, and improved stability 
vere found with the new method of 
preparation. A life test of the new 
composition was conducted for 305 
days: the F-2 (Motor Method) octane 
number of the hydroformate was 80.8 
for the fresh catalyst and 97.3 for the 
catalyst after 305 days. In contrast, 
the F-2 octane number of hydroformate 
catalyst fell 


80.5 to 74.2 


from an impre rated 
from an initial value of 
in only 70 days 


As pointed out by a 


most hydroforming catalysts are alter 


Gaylor 


nately oxidized and reduced The re 
ictions that take 
molybdena component (supported on 


place in the active 


ilumina) may be represented is fol 


The catalyst is oxidized (Reaction 
2) during regeneration and reduced 
(Reaction |) during the reaction per- 
iod (actually during the purge with 
hydrogen-containing recycle gas just 
prior to each reaction period). The re 
oxidation of the 
generation requires air in excess of 
that required simply to burn the coke 
deposit from the This addi 
tional “oxidation air” may vary from 
50-100 cubic feet per cubic foot of 
catalyst in typical cases. It may be 175 


catalyst during re 


catalyst 


cubic feet per cubic foot for a fresh 
catalyst and 40-50 after use. As the 
cycle time becomes shorter, this air 
becomes an increasingly greater per 
centage of total air requirements 


"779 


o/ 





{ Standard Oil Development Com- 
pany patent®* covers a hydroforming 
using the standard 
molybdena-alumina catalyst. It dis- 
closes an improved composition which 
does not undergo oxidation and re- 
duction with consequent process sav- 


technique not 


ings. This new composition contains 
an alkaline earth oxide such as CaO. 
It is included in a 1:1 ratio of Ca to 
Mo and a spinel type compound such 
as zinc aluminate (or zine spinel) is 
the preferred catalyst support or car- 
rier. Such a support also increases the 
cyclizing action of the catalyst so that, 
not only are naphthenes dehydrogen- 
ated, but also paraffins are converted 
to aromatics 

A discussion of chromia-alumina 
and molybdena-alumina catalysts in 
dehydro-cyclization reactions has been 
presented by H. Steiner.*® He pointed 
out that both MoO, and Cr,O, are in- 
active by themselves but are active and 
stable when supported on alumina 
Steiner goes on to review published 
data on postulated mechanisms for 
reactions on these catalysts. 


Phosphate Catalysts 


Beryllium phosphate is claimed as 
1 superior cracking catalyst by Bond 
and Mills.”° A soluble Be salt, such as 
beryllium sulfate is precipitated by 
ammonium phosphate. The precipitate 
High 
gas and gasoline/coke ratios 
are claimed for the use of this ma- 
terial 


is pelleted, dried and calcined 
gasoline 


Cerium phosphate is covered by G 
R. Bond, lr. and G. A. Mills in an- 


other patent 


Fluorine-Containing Catalysts 
Stowe, Marshall, Nickel and Green- 


wood™* compare alumina-base catalyst 
containing fluorine compounds with 
pure activated alumina. In general, the 
fluoride addition affected catalyst be- 
havior profoundly 
Chromium fluoride (CrF,) zine 
fluoride (ZnF,)} ammonium _boro- 
fluoride (NH,BF,)  hydrofluosilicic 
acid (H.SiF,) and magnesium fluo- 
ride (MgF.) were employed. In gen- 
eral the metal salt solution was ap- 
plied to the alumina followed by dry 
ing and application of ammonium 
fluoride solution prior to final drying. 
Ammonium fluoborate solution was 
used in the manner suggested by G. ¢ 
Fluosilicie acid was ap- 
plied after the example of G. C. Con- 
nolly in another patent specification.” 
High obtained. 
reaching a maximum in the case of 
H.SiF,. This same catalyst gave a 
minimum yield of liquid product. Am- 


Connolly 


conversions were 
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monium borofluoride and H,SiF, gave 
low olefin yields but Cr and Zn fluo- 
rides gave exceptionally high olefin 
yields. 

Hydrofluoric acid and metallic alu- 
minum as a promoter has been pat- 
ented as a cracking catalyst®* for use 
at temperatures of 150-400° F. and 
pressures sufficient to maintain both 
HF and hydrocarbons in the liquid 
phase. 

A liquid mixture of HF and BF 
Is also proposed for cracking.” 

Oxyfluorides of Be, Ti, or Zr (5-30 
percent by weight) are mixed with 
alumina to produce catalysts useful 
for cracking of heavy hydrocarbons, 
and naphtha reforming.” 

A patent®® covers the use of HF as a 
cracking catalyst. A catalyst/oil 
weight ratio of 0.5:1 is employed and 
a reaction temperature of 100-250° C. 
was specified. It is interesting to com 
pare this low temperature with condi- 
tions employed in other cracking proc 
esses. 

A patent’? by H. L. Pelzer (as- 
signed to Sinclair Refinery Company) 
covers ammonium fluoride in crack- 
ing. From 0.5 to 5.0 percent of the 
catalyst is claimed to be effective. 
Since this agent is volatile, features of 
the process include separation of the 
catalyst from tar and coke, without 
regeneration. Reaction conditions are 
650-700° F. and atmospheric pres- 
sure. An agitated kettle wherein oil 
and catalyst are charged together is 
suggested in the patent. Another pat- 
ent by H. L. Pelzer covers the use 
of anhydrous NH,F at 720-800° F 
and atmos. pressure as a cracking cata 
lyst. Other patents'®’:*° also by Pelzer, 
cover NH,Br and NH,I respectively 
under the same temperature and pres- 
sure conditions as cracking catalysts 


Platinum Catalysts 


It has been reported that, at about 
0° C, 
coal promotes cyclization of paraffins 
to aromatics to a limited extent.’ As 
pointed out by Steiner®® only cerium 
oxide, molybdenum sulfide and _plati- 
num are exceptions to the fact that 
oxides of the 4th. Sth and 6th sub- 
groups of the Periodic Table are the 
only known catalytic materials for cy- 
clization. 

U. S. 


(572° F.) platinum on char- 


Patents’****> by V. Haensel 
cover the catalyst composition used 
in the Platforming process. Alumina 
is precipitated from aluminum chlo- 
ride solution by the addition of am 
monium hydroxide. The alumina pre- 
cipitate is then washed until halogen 
ions (unremoved Cl or added F) are 
retained in a known specified amount. 
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In another vessel hydrogen sulfide is 
added to a chloroplatinic acid solu- 
tion and the resultant solution is mixed 
with the wet alumina slurry. The com- 
posite mass is then heated to a tem- 
perature from 800 to 1200° F. The 
dried powder may be pelleted by the 
usual method. 

A patent’®* by F. P. Ciapetta covers 
the use of a platinum-palladium cat- 
alyst supported on a silice alumina 
(10-65 grams per square meter area) 
support in a reforming process. 


Miscellaneous Catalysts 

Titanium dioxide on silica, or in 
conjunction with boria, may be used as 
a cracking catalyst according to sev- 
eral U. S. patents.*°%?°*?°* Titania 
may also be used as a catalyst for the 
manufacture of acetylene by hydrocar- 
bon cracking according to S. P. Robin- 
son.’ 

Thacker and Folkins of The Pure 
Oil Company have patented'™' the use 
of explosive organic nitrogen com.- 
pounds in cracking. They claim the 
use of 0.25—3.0 mol percent of nitro- 
glycerin or TNT based on the hydro- 
carbon. Higher yields under milder 
conditions are claimed. 





Physical-Chemical 
Measurements 





Since the physical state of contact 
catalysts is at least of comparable im- 
portance with their chemical composi- 
tion, physical measurements on catalyst 
samples are of equally great impor- 
tance. 

One of the simplest and most use- 
ful measurements on fluidized catalyst 
powders is that of density determina- 
tion. The four different density meas- 
urements usually employed'’* are aer- 
ated density, freely-settled density, 
compacted density, and density under 
pressure 


The determination of particle size 
is very important in the analytical in- 
vestigation of fluid catalysts’’™* as 
pointed out by Ivey. Sieve analysis is 
too coarse a tool for the body of 
those catalysts, extending only down 
to the 200-mesh range. Typical sieve 
analyses (Table 9) of natural and 
synthetic catalysts, as presented by 
Rescorla, Ottenweller and Freeman'™* 
illustrate this point. 


Table 9 


Weight Percent Nateral Syathetic 
+40 mesh 

40- SO mesh 

80-100 mesh 

100-200 mesh 

200-325 mesh 
-325 mesh 





Thus, the fraction passing 200-mesh 
must be handled by other techniques 
Microscopic examination is a useful 
tool but sedimentation methods are 
widely used. These sedimentation meth- 
ods'**: "4 include incremental methods, 
cumulative methods, Wagner’s turbidi- 
metric method and elutriation methods. 

The original apparatus was de- 
scribed by Roller®*® ™* '*’ and is il- 
lustrated in Figure 3. 

A modified Roller apparatus has 
been described by G. L. Matheson.™"* 

Coordination of Roller analysis with 
microscopic examination has been dis- 
cussed by J. T. Wiley, J. E. Deloney 
and S. W. Denton of The Texas Com- 
pany.’'* 

Radioisotopes are a new and useful 
tool in catalyst studies. J. Turkevich, 
F. Bonner, D. Schissler and P. Irsa 
have reviewed the applications of 
stable and unstable isotopes in cata- 
lytic research.'** 

Electron microscopy and small angle 
X-ray scattering are discussed with re- 
lation to their applicability to catalysts 
by J. Turkevich, H. H. Hubbell and J. 


Hillier.*** Small-angle X-ray scattering 
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is also treated by A. Guinier.*** 

Even conventional light microscopic 
studies of catalysts may be very in- 
formative. 

A new tool for catalyst studies is 
that of determination of proton re- 
laxation time as described originally 
by Spooner and Selwood'** and sub- 
sequently by P. W. Selwood and F. K. 
Schroyer.'** Proton relaxation time is 
stated to be an index of the accessi- 
bility of the catalyst to molecules of 
a reactant. It is proposed as a supple- 
ment to magnetic susceptibility studies. 

The hardness of cracking catalyst 
is a measurement of importance as an 
index of attrition resistance. A ball 
mill test has been developed in the 
Houdry laboratories to give a quanti- 
tative “hardness index.” 





Chemical Analyses 





In addition to physical-chemical 
measurements on catalysts a variety 
of other physico-chemical and straight 
chemical techniques are of particular 
value in the process control of cata- 
lytic cracking plants. 

Among such tests is analysis of the 
flue gas from the catalyst regeneration 
operation for CO, CO,, and O,. H. 
Sobcov and F. P. Hochgesang have 
described the continuous determination 
of these constituents (CO and CO,) 
by means of infra-red analysis.’*® 

The oxygen in the flue gas may be 
continuously recorded by an instru- 
ment based on the paramagnetic prop- 
erty of oxygen. Such an instrument 
has been described by N. Gilder- 
sleeve’*® in the course of a general 
discussion on analytical instruments 
in automatic control systems. 

Another plant analytical problem 
is determination of the amount of car- 
bonaceous deposit on the catalyst. F 
E. Ray, A. E. Potas and N. M. Kopp 
of Socony-Vacuum have described 
a simplified combustion technique 
for this determination,’”” as have 
others.*?** 

The spectrographic determination of 
Fe, Ni, V and Na in aluminum silicate 
catalyst has been described by D. D. 
Harmon and R. G. Russell of Gulf.*”* 

Straight chemical analysis of crack- 
ing catalyst is a relatively routine mat- 
ter. Iron, sodium, and aluminum are 
commonly run. The aluminum content 
indicates the Al,O,:SiO, ratio in alu- 
minum silicate catalysts. Iron and so- 
dium content change with and 
indicate catalyst aging to some extent, 
according to Rescorla, Ottenweller, 
and Freeman. The methods employed 
are those found in standard works on 
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and commonly ap 


quantity analysis 
plied to minerals, et 

The analysis of silica-alumina crack 
ing catalyst has been discussed by Bur 


dett and Jones 





Measurement of Surface 
Areas of Catalysts 





In general, the surface areas of 


cracking cata\ysts are very large, ex 
ceeding 200 meters per 
High itself 
of course imply catalytic activity since 
above 300 


is devoid of 


square gram 


specific area in does not 


silica gel, with an area 


square meters per gram 
activily 

Other methods beside area measure 
ment which are indicative of catalytic 
determination of ad 
and by T. W 


determination of heat 


described by I. W 


wtivity are the 
sorption of aromatics 
Pratt or the 
of wetting as 
Mills 

The extensive area of the catalytic 
surface is due in large part to a very 
H. I Ritter and | 
on the de 
these 


porous structure 
(. Drake have 


termination of 


reported 

diameters of 
pores by a technique involving press 
ing mercury into the pores and calcu 


diameter by the Wash 


The pore diameters in 


lation of pore 
burn equation 
cracking catalyst have been found to 
varv from #0 to 110 Angstrom units 
Drake has reported further 
technique 

As pointed out by 
Free man 


* on this 


Otten 
common 


Rescorla 
three 
measurement 


methods of 


veller 
surface area 
hydroxide 


of catalyst are potassium 


adsorption, aromatic adsorption, and 
nitrogen gas idsorption 


The Ise ol 


measurements for the 


nitrogen adsorption 


determination 


Headry CAT “A 


Texaco 


Table 10 


Average 
BET Pore Pore 
Area Volume Radius 
Catalyst Type and History | Sq.m/¢. Angstroms 


steam trrated 
150° F., 400 peg. 
25 hours 
DA-5 « 
There 


bca-magnesia 


of specihe surface (in square meters 
is an extremely useful tool 
in catalyst studies. P. B. Elkin, C. G. 
Shull, and L. C. Roess have studied 
the effects of method of preparation 


gel on their struc- 


‘ 


per gram) 


of silica-alumina 
tures with the aid of this technique. 
These authors have compared specific 
surface as obtained from nitrogen ad- 
sorption measurements with specific 
surface calculated from particle-size 
distribution. The latter values 
uniformly somewhat higher. This was 
believed to be indicative of particle- 
particle packing in the powders 
studied 


were 


The effect of sintering on the area 
of a supported catalyst has been 
studied by H. E. Ries, Jr.. R. A. Van 
Nordstrand, and J. W. Teter.*** Nitro 
gen adsorption isotherms were used to 
follow surface area changes after heat- 
ing at 340. 400. 500. 600 and 650° C 


Table 11 
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Ries, Van Nordstrand, M. k a 
Johnson and H. O. Bauermeister have 
reported! " adsorption-desorption 
studies of catalysts. In this work pore 
structure of the adsorbent has been re- 
lated to hysteresis effects observed in 
adsorption-desorption isotherm experi- 
ments. 

P. H. Emmett has compared the 
well-known Brunauer-Emmett- Teller 
(BET) method for surface area meas- 
urement with other methods and 
shown satisfactory agreement. 

The BET area, the pore volume, and 
the pore radius of cracking catalysts 
are of particular value in following 
changes in catalyst structure due to 
sintering and steam treatment.'*™* A 
tabulation of values of this type has 
been presented by H. E. Ries, Jr., J. S. 
Melik and M. F. L. Johnson.’ A por- 
tion of the data presented in this tabu- 


lable 10 


lation is shown in 





Measurement of Catalyst 
Activities 





The measurement of catalyst activ- 
ity is accomplished directly (indirect 
methods include relation to such pa 
rameters as aromatic adsorption in- 
dex) by bench-scale cracking opera- 
tions under resembling 
commercial operation. 

One of the best known such meth 
ods is the CAT “A” test originally de 
veloped at the Houdry Laboratories in 
1938. This and other tests have been 
used in: 


conditions 


catalyst 
work 
contro 
foll 
and gener 
1) Determi 


Standard Oil Co 


Atlantic Jersey D +L 


Indiana) 


Kelloge 





sidized powder Pellets 
200 ¢ 


East Texas F 


Fixed pellets (Ar4 
20 ce 


rnace East Texas LGO, 33.8 35.9 
API virgin G.O 
850-860° F 930° F 


6 Vo/Ve/hr 


120 ce. oil br 


80 mil. bulk vol 
API Mid-Cont 


Fluidized powder 
800-1200 ce (710 gms 
d-Cont 


214 ml/! hour 


Atm. at outlet 


2 brs 


Motor gasolune prod 
at. deposit 
4 gas 
sp. er. of gas 
+I 


Relative activity = wt 
reference at rath 


7 400° EP gasol 
gas 
Gas density 


UOP activity rating- 


f space veloc 


which gives some de thes necessary to pro- 


gree of cracking as « 
fixed wt. of test cat 


4-tube furnace 
tube 
Downflow 


cat 
1.25" = 48° stnis. steel 4 -tube furnace Il 


Downflow 


duce equal cracking x 
100 compared to std 


x 5’ pipe 


Downflow Upfiow 
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catalysts at various ac 
degrees of contamina 
Effect of operating variables 
m product distribution. 3) Effect of 
various charge stocks on aging char 
acteristics and contamination of cata 
lyst. 4) Effect of stock on 
product distributior 


acteristics ol 
tivity 


tion. 2) 


levels or 


charge 


The basic operating conditions of 
the Houdry CAT “A” test are outlined 
in Table 11 Two sections of the 
25-mm pyrex tubing are used, the 
upper containing crushed quartz and 
serving as a vaporizer—and the lower 
reactor section containing the catalyst 
The tubing sections are incased in an 
heater and carefully insulated 
temperature 


electric 
to maintain a 
within 10° F 
Mills has discussed'** the 
selectivity of cracking catalysts upon 
follows by the CAT “A” 


Important factors in aging 


constant 


loss in 


aging as 
method 
were found to be: 


lyst by metals 
stock. Iror 
pper were 
in minute 


amounts 


H. A. Shabaker has presented data 
on the steam aging of cracking cata- 
lyst.*** The effect of exposure of Hou- 
dry synthetic catalyst to various gases 
at 1400° F. for 10 hours was found 
to be as follows: 

CAT “A” 
Gasoline, Vol. % 
48.0 
49.0 
48.5 


Atmosphere 
Dry Air 
| ds 
co 
Steam 27.0 

The Houdry test has been described 
in detail by J. Alexander*® and also 
described by J. Alexander and H. G 
Shimp,**° as well as by M. Lafitte and 
T. Reis.‘** Heat of wetting, as de- 
scribed by Mills, correlates well with 
CAT “A” activity as shown by Mills'* 
for cases when catalyst poisons are 
absent. Water of hydration, coke de- 
posit on the catalyst, or iron oxide 
interfered with good correlation of 
the results of the two methods. 

A second activity test is the Uni- 
versal Oil Product (UOP) activity 
test. Its essential operating character- 
istics are summarized in Table 11.'** 

A third test is the Fluidized Fixed- 
Bed Activity test developed in the lab- 
oratories of The M. W. Kellogg Com- 
pany.’** (See Table 11 for operating 
conditions.) A modified “half-hour” 
Kellogg activity test has been devel- 
oped by Gulf Oil & Development Com- 
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pany.®® This test uses a space velocity 
of 1.0 W/Hr/W at 900° F. for % 
hour instead of 0.6 W/Hr/W at 850 
F. for two hours as in the Standard- 
Kellogg test. 

A fourth test is the Jersey test.’** 
Good agreement has been obtained be- 
tween the Jersey and Kellogg tests for 
synthetic catalysts of relatively low ac- 
tivity according to Rescorla, Otten- 
weller and Freeman.’*” 

Still another test is the Atlantic test 
whose advocates claim that carbon for- 
mation on the catalyst at a given con- 
version is nearly comparable 
with that obtained in commercial op- 
eration than the results of other (UOP, 
Esso D + L or Kellogg) tests. At 40 
percent D L, for example, the At- 
lantic method gives of the order of 0.5 
percent coke whereas the Esso and 
Kellogg methods give approximately 
4 percent and the UOP method in ex- 
cess of 10 percent. This method has 
been described by E. R. Birkhimer, 
S. J. Macuga, and L. N. Leum.'** 

The Texas Company test has been 
described by H. McReynolds.’** 

Catalyst activity are com- 
monly expressed as “D +- L” activity 
This “distillate plus loss” and is really 
“distillate plus loss in distillation of 
liquid cracked product up to 400° F.” 
Thus (D+ L) is or gas 
oil disappearance, and based on 100 
percent product recovery equals 
(100 


more 


results 


conversion 


gas oil). 

Activity may also be expressed as a 
ratio of space-velocities (as in the 
UOP test) or a ratio of catalyst weights 
for equal cracking. The latter expres- 
sion is used by Standard Oil Company 
(Indiana) and described by R. V. 
Shankland and G. E. Schmitkons.” 

In addition to activity, carbon- 
producing factors and gas-producing 
factors have been used to report the 
ratios of carbon and dry gas yields to 
the corresponding amounts produced 
by new catalyst at the same conversion 
in the test unit. 

The carbon deposits on cracking 
catalyst may be determined by the 
method outlined by F. E. Ray, A. E. 
Potas and N. M Kopp of Socony- 
Vacuum."”" It consists of combustion 
in a stream of oxygen-enriched air 
followed by catalytic oxidation of CO 
in the flue gas to CO,. Another method 
has been presented by G. E. Schmit- 
kons.?*" 

An extensive discussion of the deter- 
mination of activity and selectivity of 
cracking catalyst has been presented 
by Shankland and Schmitkons.** They 
point out that activity of a fresh cata- 
lyst is highly unstable at cracking 
temperatures and that activity ratings 


A Gulf Publishing Company Publication 


on fresh catalyst usually have a low- 
precision—hence standard stabilizing 
or deactivating treatments (high-tem- 
perature steam treatments) are em- 
ployed prior to evaluation. They em- 
phasize the importance of carbon- and 
gas-producing factor which cannot 
be obtained in the course of less ex- 
tensive activity determinations by ad- 
sorption, etc. Other selectivity factors 
relative to gasoline, composition and 
properties are not commonly deter- 
mined in routine activity tests. 

In the evolution of a test method for 
powdered Fluid cracking catalyst, the 
fluidized fixed bed method was dis- 
carded by Shankland and Schmitkons* 
because of poor fluidization character- 
istics. \ downflow fixed hed of powder 
was discarded because pressure drop 
varied (from | to 50 psi) with catalyst 
particle size distribution. Thus ap- 
parent activity varied with particle size 
since pressure influences degree of 
cracking, although real activity did not 
vary in this manner. Thus, a downflow 
pilled-catalyst bed was used in the 
final Indiana method.* 

Samples withdrawn from plant re 
generation vessels for activity deter- 
mination are “conditioned” by ex 
posure to a dry air stream at 1000° F. 
in a muffle furnace for three hours 
This removes coke and brings the 
sample to a standard moisture content 

The use of steam in the hydrocarbon 
feed was considered by Shankland and 
Schmitkons*' but discarded on the 
basis of : 


1) The difficulty of 
water accurately at the 
required 

he complications which would 
ensue in working up the products 

3) The known effect of water in vary 
ing apparent catalyst activity 


R. C. Davidson, in a study of the 
cracking of sulfur stocks with natural 
catalysts, has suggested feeding an oil- 
water emulsion to get around the first 
of the above three points.*° 


liquid 
rates 


feeding 
low 





Bench-Scale and Pilot-Plant 
Studies 





The over-all place of the pilot plant 
in the petroleum industry, with con- 
siderable attention to catalytic crack- 
ing pilot plants, has been reviewed by 
Sittig.**"* 

The evolution of Fluid Catalytic 
cracking units from 2-bpd pilot units 
to 100-bpd semi-commercial units has 
been outlined by L. E. Carlsmith and 
F. B. Johnson.*** Subsequently, Nichol- 
son, Moise and Hardy have further 
summarized Esso experience with 
fluidized solids pilot plants.’** 








H. W and ( Olsen of 
Universal Oil Products Company have 
desc ribed the use of a ) I bpd fluid 
catalyst pilot plant for catalyst evalua- 


Lrote 
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tion work 
H. W. Grote, J. Hoekstra, and G. T 
Tobiasson have described midget fluid 
cracking units in UOP’s lab 
Humble Oil “kitten” 


have also hee n de 


catalytic 
oratories 
crac king 
cribed in the literature 

D. M. Considine and ¢ } Sharp 
discussed Sinclair's pilot plant 

Both thermal 
pilot plants are 


units 


have 
facilities at Harvey, Ill 
ind catalytic cracking 
discussed in some detail with partic ular 
emphasis on instrumentation of the 
units \ detailed description of the 
Shell fluid plant at 
Houston has been published by Trainer 
et al 

R. A. Beck 


has written on 


catalytic pilot 


of The Texas Company 
some innovations in 
laboratory fluidized solids reactors. He 
describes a mechanically-stirred unit 
helically-finned 
t possil le 
dent of 
one toot per 
stirred 


latter 


with a rotor which 


makes 


tor ndeper 


to simulate fluidiza 
ras velocity below 
A baffled. non 
described. The 


mechanical 


second 


unit 


type ive less 


trouble, of course. Both types were 
effective in studies on heavy metal 
powders which otherwise would have 
required high gas velocities to effect 
fluidization and large catalyst tubes to 
prevent slugging. 

The application of statistical proce- 
dures to the interpretation of data from 
a fluidized fixed bed pilot unit has 
R. F. Huhndorff.** 

{ suspensoid process pilot plant has 
been described by Flanagan." 

A bench-scale fixed-bed cracking 
unit, adaptable to catalyst testing, has 
been described by G. F. Hornaday and 
D. B. Ardern.*** 

¥ Berg et al. 
structional details of the fixed-bed hy- 
droforming pilot plant at Union Oil 
Company of California Yule and 
Bennett have described another hydro- 


‘ . 


been outlined by 


have presented con 


forming pilot plant." 

The design transition from pilot 
plant to commercial stage units by ar 
rangement of experimental parameters 
in dimensionless groups has been out- 
lined by R. C. I 

Eastwood, Hornberg with Potas have 
on constructional details 


Bosworth.'** 


reported 
2-bpd Thermofor 
pilot plant 


of a moving-bed 
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Reaction Kinetics 
IN¢ t the catalytic 


S the cracki 


ission here are the 


sections 


units unde t dis 


hearts of 
mit reactor design is of pri 


} 
over-all 


! 
role 


importance in produc 


ot high-octane 


Applied reaction kinetics constitutes 
foundation of the art of 
iterials of 


reactor 
with " 
produce the fin 


Applied reaction kinetics constitutes 

m ground between the work 

vd I vring and others it 

cal chemistry and the 

ipproaches of Ewell 
und Hurt 


process 


ipplied 
ind Y 
} 


chemical 


itsor 
Moder 


vieldir 1 tor rf 


design 
optimum size at 
minimum cost, depends on an accurate 
kinetic analysis of the ictions In 
volved 
Non-catalvtic 


1 mor 


Sachaner so the 


may be as 


cracking 


sumed to he omolecular reactior 


according to well 


known ¢ quation applic S 


or in the integrated form 


Sachanen then goes on to point out 
that the rate of the catalytic 
is governed by the concentration of the 
reactant in the catalyst. This is related 
to the concentration of the 
reactant by Freundlich’s equation: 


reaction 


gaseous 


Thus 


velocity 


the simple first-order reaction 
constant equation is approxi- 
applicable to the catalytic re- 
Hansford’s experiments on 
n-butane cracking*’ K values 
from 0.0020 to 0.0017, approximately 


mately 
action 
gives 


onstant, over a fairly broad range of 


operating conditions, as Sachanen? 


points out 
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Frost has published data‘®*’ on the 
effect of temperature on catalytic 
cracking. He has indicated that, at 
identical reaction times, conversion is 
increased from 2 to 36 percent by a 
catalyst at 450°C (842°F.) but that 
conversion becomes equal at 550°C 
(1012°F.). These data are explained 
by different coefficients of cracking 
rate or to different activation emerges 
in catalytic and thermal cracking. 
Sachanen quotes an activation energy 
of 20,000 calories as typical for cata- 
lytic cracking as compared with 
58,000 for non-catalytic cracking. 

Equally important as rates of crack- 
ing are rates of carbon burning in 
regeneration. Data published by Dart, 
Savage and Kirkbride 
second order dependency of burning 


indicate 


rate in regeneration of clay catalyst on 
carbon content at carbon contents less 
than two weight percent on the cata 
lyst. First-order dependency on oxygen 
partial pressure was determined. The 
effect of follows the 
Arrhenius equation. 

It was concluded that the rate con- 
trolling step in coke combustion from 
pelleted clay catalyst is chemical re- 
The authors 
with the 


temperature 


action and not diffusion. 
this conclusion 
statement that diffusion modify 
the rate of carbon burning in other 
types of catalysts which have different 
diffusional properties. In the work re- 
ported by Dart et al, 
velocity had no effect on carbon burn 
ing rate over a sevenfold range of gas 
velocities studied: this 
rate-limitation due to diffusion to the 
pellet surface. The high activation 
energy observed (26.000 calories per 
eram mole) further indicated that re- 
action controlled since diffusion could 
fraction of 


condition 
may 


howeve r. gas 


indicated no 


account for only a small 
this “hump.” 

Resnick and White studied 
mass transfer between both fixed and 
fluidized beds of solids flowing 
gases,'** 

McCune and Wilhelm have reported 
the results of a and 
momentum transfer in solid-liquid 
both fixed and fluidized 


have 


and 


study on mass 
systems in 
beds.'* 

P. R. Kasten and N. R. Amundson 
have outlined an ele mentary theory of 
adsorption in fluidized beds.’ 

K. N. Kettenring, E. L. Manderfield 
and J. M. Smith have discussed heat 
and mass transfer in fluidized sys 
tems. 

R. E. 
outlined the 
nonadiabatic 


Smith have 
design for 


Hall and J M 
methods for 
catalytic 


gas-solid con 


verters.’ 


B. OW. 


Gamson has correlated a 
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variety of 
transfer in fixed and fluidized beds. 

. K. Lewis, E. R. Gilliland and 
G. T. McBride, Jr. of M.L.T. have pub- 
lished the study of the 
conduct of the reaction 


published data on mass 
164 


results of a 


C+CO 2?CO 


in a fluidized powder bed.’** Their in- 
in the reaction stems from the 
article by A. R. Powell et al’® wherein 
the possibility of removing carbon 
from spent catalyst by reaction with 
CO. and steam to produce commer- 
cially useful water gas and producer 
catalyst 


terest 


gas as by-products of the 
regeneration reaction is advanced. 
Apparent heats of activation of 86, 
000 Btu per pound mole for coke feed 
and 59,000 Btu per pound mole for 
feed deter 
as the authors 


anthracite carbon were 
mined. This indicates, 
point out, that carbons from different 
sources vary widely and that specific 
characteristics of any given carbon 
must be determined experimentally 

W. K. Lewis has also discussed the 
kinetics of the reactions of steam and 
carbon dioxide 
Priestley medal award speech. 

The reaction of methane with copper 
oxide in a fluidized bed has been pro- 
posed as an alternate method of con 
version of CH, to CO and H S Ina 


this reaction, it was 


with carbon in his 


detailed study of 
found that chemical reaction, not diffu 


sion, was the controlling factor. The 


chemical reaction occurs in two steps: 
an initial step resulting in rapid reduc- 
tion of copper oxide and simultaneous 
complete oxidation of a portion of the 
methane, and a second (rate-control- 
ling) step which consists of reforming 
of the remaining methane with CO, 
and H.O to form CO 

The evidence for the 
effect of chemical reaction vs. diffusion 
lies in the high temperature coefficient 
of the reaction rates and the retarda- 
tion of the reaction by H, dilution, 
while N. and CO, dilution have no ap- 
parent retarding effect. 

An activation 
calories per 


governing 


energy of 48.000 
gram 


methane-copper 


gram mole was 
determined for the 
oxide reaction. 

that 


heterogeneous 


Ergun and Orning suggest 
for kinetic studies of 
reactions in fluidized beds, a constant 
product of gas viscosity times super- 
ficial velocity may serve as a criterion 
of a standard state of fluidization—i.e. 
it will fluidization at 
different temperatures, pressures, and 


insure even 
vas compositions 

FE. R. Gilliland and FE. A. Mason of 
MIT have reported'*® that their experi- 
mental data indicate that back-mixing 
of gas in small fluidized beds with a 
high L/d ratio is relatively small and 
not particularly determental. This it is 
recommended that reaction rate studies 
in such units be correlated on the basis 


of piston flow, neglecting mixing 





Thermodynamics 





engineering 
problem in the design of catalytic 
cracking units is that of heat supply 
and supply to the reaction 
vessel at optimum temperature levels 
removal from the regenerator and 
recovery for use elsewhile in the 
process. Solutions of these problems 
require knowledge of the heats of 
reaction and coke combustion. 
Sachanen states’ that the thermal 
effect of catalytic cracking can be com- 
puted by the method used by Obri- 
adchikoff'™? for thermal cracking. Cal- 
culated figures obtained by Sachanen 
have varied from 400 to 1000 Btu per 
pound of gas and gasoline produced. 
These are close to values for thermal 


Perhaps the primary 


removal 


cracking 

Newton, Dunham and Simpson 
have calculated heat of reaction from 
a heat balance over a TCC reactor. 
Their calculations indicate a heat of 
cracking of 90 to 200 Btu per pound 
of light products made. Sachanen has 
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stated that the discrepancy between 
this value and his value is due to pre- 
heating of the feed to 935° F. with 
consequent heat adsorption in the fur- 
nace coil by thermal pre-reactions, in 
the case of Newton, et al. 

J. C. Dart and A. G. Oblad of 
Houdry Process Corporation have re- 
ported'*® on determination of heat of 
cracking and heat of regeneration. 
These authors have reported that the 
endothermic heat of reaction in once- 
through cat cracking at 850° F. in- 
creased from 100 Btu per pound 
charge at 35 percent conversion to 118 
Btu per pound charge at 55 percent 
conversion and then decreased to 45 
Btu per pound at SO percent conver- 
sion. 

Dart and Oblad’s values may be 
compared with those of H. M. Weir 
and G. L. Eaton for thermal cracking 
of an East Texas gas oil.’** The latter 
authors obtained values of 240 to 640 


Btu per pound product—in thermal 
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cracking at high temperatures and 
pressures. 

Dart and Oblad'™* point out that 
catalytic cracking is a composite re- 
action made up of cracking, polymeri- 
zation, tsomerization, aromatization, 
coking, hydrogen transfer, etec., and 
that some of these type reactions are 
fundamentally endothermic while 
others are exothermic. Thus, as one 
set of reactions is accented, the overall 
heat effect changes accordingly. 

Dart and Oblad have estimated the 
exothermic heat of coke combustion to 
be 13,950 Btu per pound at 1000° F. 
at a CO,/CO ratio of 2.0 in the flue 
gas. Heat of complete coke combustion 
to CO, at 1000° F. was estimated to 
be 16,740 Btu per pound residue 





Fluid Mechanics 





The fluid mechanics of catalytic 
cracking involve the flow of hydro- 
carbons, flue gas and air through fixed 
beds of catalyst pellets, through mov- 
ing pellet beds, and through beds of 
fluidized solids. Major emphasis will 
be placed in this section on the be- 
havior of “fluidized” mixtures of 
powdered solids in gas streams since 
here we have an entirely new art—the 
basis of the most important commer- 
cial catalytic cracking process, the 
Fluid process, 


Fundamentals of Fluidization 

As an introduction to the behavior 
of fluidized solids, let us consider the 
progressive phenomenon which occurs 
as gas is introduced to the base of a 
vesse! containing a powdered solid at 
a gradually increasing rate. 

At first. at extremely low velocities, 
the gas percolates through the bed 
without disturbing the mass and 


\p << w 


where Ap is pressure drop and w is the 
weight of the bed. See Figure 4. 

As the velocity the bed 
expands until the particles begin to 
move. Then the particles are supported 
on the gas stream and 


increases, 


Ap =w 

Under these conditions, the top of 
the bed has a well-defined level except 
as it is agitated by the rising gas and 
very litthe material is entrained with 
the gas. 

When this operation is conducted in 
a vertical cylinder, with air entering 
through a screen in the bottom, and 
leaving through a cyclone separator at 
the top, the conditions in a “downflow” 
fluid catalyst regenerator are repre- 
sented. Air escapes from the center of 
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Figure 4. Fundamental Behavior in Fluidizotion (Courtesy of Research 
3, No. 4, 161 [1950)) 
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the yclone to the atmosphere and en 


trained solids are returned from the 
cyclone to a point 
base of the 
Solids particles ol a 


be fed 


the screen and a corresponding stream 


pe riphery of the 
iubove the screen at the 
cylinder range 


of sizes may above or below 


s withdrawn from just above the 
screen 


Conditions — of 
properly chosen with regard to 


operation being 


the solids assume the appearance of a 
pseudoliquid is outlined by D I 
( ampbell lr this 
phase the solid particles are airborne 
each 


pseudoliquid 


but remain relatively close to 


other in a concentrated mixture with 
the air and for the most part are not 
carried alor with the air but flow 
tbout in eddying fashion in the space 
just above the 

An unexpected factor of major in 
Stokes’ 


the rising air velocity based 


scTeen 
terest is noncontormance to 
law. Thus 
on the total 


maintained 


area can be 
considerably higher than 
ndicated by Stokes’ law for 
An offhand ap 


pli ation of Stokes’ law would indicate 


horizontal 


would be 


most of the parti les 


excessive entrainment of solids into the 
a range of dif 
could not be 
maintained in a concentrated pseudo 
liquid bed Actually, 


Campbell, not more than a percent or 


gas to the extent that 


ferent sized particles 


according to 


so of the flowing stream of solids en 


trains out of the bed 


As the 


creased, entrainment 


gas velocity is further in 


increases and a 
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dilute phase is found above the dense 
phase. Finally, a velocity is reached 
where total entrainment occurs and a 
single dilute suspension is encountered 
We now have the conditions for pneu- 
matic conveying. The velocity required 
to maintain this condition is substan- 
tially above that which would be pre 
dicted from Stokes’ law. 

Here the 
countered in the “upflow” type of gas 
solids contactor. Such contactors were 
used in the first fluid 
cracking units. They are not 
because they 
involve whole flowing 
stream of solids through cyclones and 
because they do not permit indepen- 
dent control of bed depth. 

The transition state from 
phase fluidized beds to pneumatic 
transport is discussed by R. H. Wil- 
helm and S. Valentine.’** A similar 
study has been made by F. A. Zenz.' 


conditions are those en- 


commercial 
catalytic 
usually employed now 
processing the 


dense- 


Pneumatic Conveying 
Pneumatic differs 
fluidization in that fluidization veloci- 
ties are grossly exceeded in pneumatic 


conveying from 


conveying 

Pneumatic conveying has been prac- 
ticed as a means of solids transport 
long before the advent of catalyst 
conveying techniques in petroleum 
cracking It has been used 
in the conveying of cement and grain 
from ships and freight cars to storage 
silos, for example 

Hillyar-Russ has presented an equa- 


tion for the vertical pneumatic trans 
Ts 


pre crsses, 


port of grain.’ 
Typical pneumatic conveying sys 
been described by Hud 


tems have 
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Vogt and White have published 
eaperimental data on pneumatic con- 
veying of sand, steel shot, clover seed, 
and wheat.'*® An equation for pressure 
drops is derived and checked against 
published data on the conveying of 
wheat. 

A review of the field of pneumatic 
conveying has been published by A. M 
Sadler."* 

The results of experimental studies 
on the pressure drops encountered in 
the transport of catalysts in pipelines 
have been presented by Hariu and 
Molstad,'** by Belden and Kassel" 
and by Farbar.'** These three papers 
were presented as a part of a Sym 
posium held at MIT in December, 
1948 

Hariu and Molstad'®*? have 
cluded*that pressure drop in a vertical 
riser through which solid particles are 
transported by a stream of gas is the 


con- 


sum of: 


After allowing for acceleration ef 
fect, the order of magnitude of the 
Fanning friction factor for sands in 
glass tubing is about 0.001. 

At any time, Hariu and Molstad** 
report the solids velocity corresponds 
to a dynamic equilibrium between the 
force exerted by the gas on the par 
ticles and the combined retarding 
forces of gravity, friction and inertia 
The force exerted by the gas was 
shown to be related to slip velocity by 
the correlation for free-falling par 
ticles in still fluids. This is unexpected 
since the turbulent conditions in a 
fluidized bed bear no resemblance to 
those for free fall in a still fluid. Any 
deviation which does exist is believed 
to be due to a particle shape factor. 

Hariu and Molstad'*? recommend 
further work on the effect of the fol- 
lowing variables in pneumatic convey- 
ing: 
ft particte 


xture 


1) Effects fan 
sizes 


2) Horizontal and inclined pipes 
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mmercial 

n ben Is 
f a bend on the 
mmediately following it 
ai pomt rt 


acceleration 


osses at e p entrance 


olids into t is stream 


Some of these problems have been 
attacked by L. Farbar of University of 
Items 1, 2, 4, and 6 
have been studied in Farbar’s work. 
Farbar cites the previous work of R. F. 
on the fluid velocity 
particles in 


84 


California. 


neces- 
sary hori- 
zontally moving fluid streams as well 
work of S. A. Wood and A. 


on the conveying of linseed 


Davis 
to suspend 


as the 
Barley 
and sand in horizontal lines. 

The importance of the feed mixing 
nozzle was emphasized in Farbar’s 
work. The presence, location and type 
of mixing nozzle definitely influenced 
the solids flow in the system as well 
as the rate of solids introduction to the 
without a nozzle 
by simply dropping the solids into the 


system. Runs made 
air stream in a tee resulted in operat- 
difficulties at all solids and air 


rates used. 


ing 


With solids whose particle-size dis- 
tribution covers a considerable range, 
pressure drop in vertical pipes was 
2lmost a linear function of solids flow. 
especially at high loadings 

In horizontal pipes, however, there 
is a tendency to independence of pres- 
sure drop with respect to solids load- 
ing at high loadings. A decided centri- 
fugiry effect found to occur in 
bends with a dense phase being thrown 
outward and a dilute phase remaining 
in the central core of the gas. A dis 
tributing vane in the downstream end 
of an ell alleviated this effect. This 
effect is harmful, not so much from 
the flow standpoint as from the erosion 
standpoint. 


was 


work Is recommended by 


Further 
Farbar 
1) Fl mixtures as af 
ot mix 


ow st y t 
ted by and location 
me mm 
Critical rates as at 
liameter 

or umtorm dis 


circular 


fected by cor 
ld 


3) Contr 


tribut 
nduit 
Effect of 


in a 
varying the particle-size 
n flow characteristics 
w of extremely dense phases in 
vertical conduits 

and erosion control 
f particle size and 


and 
rates 


ontal 
osion 
a tunction 


ize distribution 


D. H. Belden and L. S. Kassel'* 
have published data on the conveying 
of large catalyst particles (from 0.04 
to 0.08 inches in diameter) in vertical 
transfer lines. A tentative correlation 
of these data is developed in which 
total Ap is expressed as a static term 
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based on actual particle density in the 
transfer line, and a friction term which 
involves the particle mass velocity but 
is independent of particle diameter 
and density. 

W. B. Hendry has reviewed the liter- 
ature on the transport of solid par- 
ticles in a fluid stream.'** 


Fluidized Beds 
Petroleum crackixg techniques are 
primarily concerned with the dense 
phase. Matheson, Herbst, and Holt'** 
have discussed three types of flow in 


dense beds: 


Such flow is en 
with small 
than 10 microns in 
several millimeters 
result at 


yhesive flow 
untered 
particles 


1) Ce 
primarily 

| 

less 
1] 

size, e.g. balls 


n diameter may gas 

up to 1 toot per 

particles up t 25 mict 
| 


balls do not 


cities second 
With 
cohesion occurs but 
torm—rather 
Agcregative flow 


ms, 


channelling occurs 
with good fluid 
‘ sizes of 40 microns 
and above fluidize well At gas 
velocities be w 0.01 foot per se 
mad, the condition describe 
where AOp<w 
fluidization occur 
lates through the 


ation. Particle 


d above 
Then as 
s the 
voids in 


occurs 
uniform gas 
perc 
the bed As excess gas is fed, 
bubbles form carry the ex 
cess gas up through the bed. All of 
these changes occur in a velocity 
O.Ol ¢ O.1 foot per 


whicl 


range fron 
second 
Slugging flow As the bubbles 
carrying excess through the 
t diam 
eter the vessel, slugging flow 
vccurs. Slugging flow is promoted 
by 


a) Deep be ls, 
b) Increased particle 
c) Increased | 

d) Increased 


was up 


ved alesce and attain the 


diameter, 


t and 


article density 


gas vel ity 


As pointed out by C. L. Thomas and 
J. Hoekstra’®® fluidized solids reactors 
may be baffled to give improved solids- 
vapor contact. The holes in perforated 
plates apparently break up any large 
“bubbles” of vapor and any channels 
that form along the wall just as they 
would if the catalyst were a liquid. 

Most fluidized solids contactors are 
single-stage, akin to batch stills. 
Countercurrent flow using several fluid 
dense beds with gas and solids flowing 
from one to the other in opposite di- 
rections would be comparable to frac- 
tionation in bubble-plate columns, as 
pointed out by D. L. Campbell.’ 

One device for countercurrent gas- 
solids contacting in a_ bubble-plate 
type column has been patented.’*** 

In addition to the fundamental states 
in pseudoliquid beds and in pneumatic 
conveying, the third essential to real- 
ization of a commercially operable 
process using fluidized solids is the 
use of dense-phase down-legs. The use 
of such catalyst legs permits transport 
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of solids from low-pressure © high- 
pressure zones and permits solids flow 
in a closed circuit without the use of 
mechanical devices such as pumps, 
bucket elevators, or compression 
screws. This avoidance of mechanical 
devices is essential in handling several 
tons per minute of solids at temper- 
atures of 1000° F. as in commercial 
cracking operations. 

In long downward-flow lines, 
must be injected at intervals to main- 
tain liquidity. Otherwise the gas car 
ried along with the becomes 
compressed by increasing pressures at 


gas 


solids 


lower levels, the void spaces decrease, 
and the solids particles approach each 
other so closely as to lose freedom oi 
motion. 

At the base of such dow n-legs, the 
solids are picked up by a high-pres- 
sure gas stream. or may be contacted 
with a liquid which is vaporized by the 
sensible heat of the flowing solids. The 
solids are then reconveyed into the 
reaction vessel in a stream of gas or 
vapor by pneumatic conveying. 

The pressures at various points in 
the circulating solids system may be 
measured by measuring the back pres 
sures on minute streams of injected 
gas. 

The alternative to the use of down- 
legs is the use of relatively more com 
plicated mechanical devices, as out- 
lined above. Star feeders may be used 
from an- 
screw 


to seal one reaction vessel 
standpipes. 
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other. eliminating 
feeds and lock hoppers. 

As fluidization the gas 
velocity tends to drive each individua!' 
particle upward and gravity tends to 
make it fall. Thus, the solid velocity 
is less than the superficial eas velocity 
and the difference is known as “slip 
velocity.” Lewis, Gilliland and Bauer 
report the results of several thesis in- 


vestigations on slip velocity as fol- 
1 


occurs, 


lows:' 


1) Slip 
velocities 

2) Slip velocity 
gas density 
Slip velocities were much 
than the predicted (Stokes 
free-falling velocities for 
particles 


velocity was independent 
or feed rates 
was independent 


higher 
law) 
single 


On the basis of these results, the 
authors pictured each particle flowing 
relative to the gas in streamline motion 
which would explain the lack of a gas 
density effect. Agglomeration of par- 
ticles was assumed to explain the high 
slip velocities. 

The effects of operating variables on 
properties of a fluidized bed may be 
summarized as follows:'** 

Density of bed 
~Increases with decreased gas flow 
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{ correlation between slugging tend 


ency and Stormer viscosity” was 
developed by Matheson, Herbst, and 
Holt'** wherein a linear relation exists 
between and the maximum 
L/d ratios for freedom from slug flow. 

Parent, Yagol and Steiner presented 


one of the first comprehensive publica 


viscosity” 


investigation of 
the fundamental fluidiza- 
30 different solids were 


tions on a systematic 
process ol 
tion Some 


studied and the effects of 


were reported 
Wilhelm and Kwauk 
discussed the fluidization of particles 
of sand, glass, silicate catalyst and lead 
shot by air and by water in three-inch 
und six-inch diameter columns. A cor- 
relation between voidage and pressure 
drop was presented, S. N Obryad 
chikev and B. K. Marushkin have re 
ported the results of a similar study 
Leva and co-workers at the Bureau 
of Mines have reported work on the 
essentials of the 


ess.'*°)! Air, carbon dioxide and 


have since 


fluidization pro¢ 
helium were used to fluidize round and 


sharp sands and an iron Fischer 
Tropsch « italyst 

Morse has correlated the data of 
Parent and Wilhelm 
co-workers, and Leva and associates, 
and compared their data with that of 
Carman and Kozeny’ on fixed 
beds Differences between fluid flow 
in fixed and fluidized beds are ex 


plained in terms olf 


and 
198 


issociates 


As 


Plots of a modified Reynolds num 
modified 
tion factor are presented by Morse and 


ber against a Fanning fric 


positive deviations of fluidized bed 
curves from Carman-Kozeny fixed-bed 
curves are cited as evidence of 
quality of fluidization 


poor 
Thus a tool is 
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provided for evaluation of perform- 
ance of fluidized-solid reactors—to di- 
rect efforts to improved quality of 
fluidization with consequent improve- 
ment in conversion and yield in com- 
mercial units. 

E. Johnson has presented a theory 
of fluidization.*™ 

The results of Parent and Wilhelm 
have been confirmed by O. P. Agarwal 
and J. A. Storrow.?®? 

rhe elutriation of fines from fluid- 
ized solids systems has been discussed 
by M. Leva. 

A factor not elsewhere considered 
in the literature is that of electrostatic 
charges in fluidized systems. Qualita- 
tive observations of this phenomenon 
have been discussed by C. O. Miller 
A. K. Logwinuk.*** The funda- 
formulas for pressure drop 
through a fluidized bed have been 
reviewed by Leva, Weintraub, Gum- 
mer and Pollchik.?°* 

Since fluidization is a complex new 
art, it has required a complex new 
nomenclature. As a result of an ACS 
Symposium at MIT in December 1948 
nomenclature pro- 


and 
mental 


a standard was 
posed.*°" 

One term not defined therein is 
“bridging.” This refers to the creation 
of a catalyst “bridge” over a bottom 
outlet pipe. It is similar to channel- 
ling, as defined in the ACS Sympo- 
sium. It is indicative of poor overall 
fluidization since separate gas and 
settled-solid phases result. 

R. D. Morse and C. O. Ballou have 
outlined a capacitance method for 
measurement of the uniformity of 
fluidization.?°" 

H. L. Olin and J. S. Patterson have 
summarized previous work on fluidiza- 
tion and have presented additional 
data on the fouling of fluidized beds 


by tars, for example.*** 


Fluid Flow of Gases Through 
Packed Beds 


The flow of gases through pa ked 
beds is of basic importance in the de- 
sien of fixed-bed cracking units and 
moving-bed cracking units. 

Leva and co-workers at the Bureau 
of Mines have reported experimental 
data on pressure drop in fluid flow 
through packed beds.*°* **° 7? 

Brownell and Katz have presented a 
new correlation for flow through beds 
of solids.*** Earlier work is that of 
Drew, Koo and McAdams 

Newton, Dunham and Simpson’ 
have confirmed that the Chilton and 
Colburn correlation in modified form 
applies to gas (air, flue gas and hy- 
drocarbon) flow through TCC clay 


is follows: 


catalyst 


ASP 


Ay lb vin “vit length « p 1b./ft.2 vapor 


l 
2,040,000 


density on 


where G= superficial vapor velocity in 


lb/hr. ft? 

J. Happel of Brooklyn Polytechnic 
Institute has reported the results of a 
study of pressure drop due to vapor 
flow through moving (Thermofor) 
beds.2** Materials studied included 
granules, spheres and pellets of cata- 
lyst from 4 to 60-mesh in uniform 
grades and mixtures of sizes. Various 
seeds and 0.25-inch and 0.375-inch 
alumina spheres were also employed. 
Factors shown to be of primary im- 
portance were: 

1) fractional void volume 

2) type of fluid flow (viscous or tur 

bulent) 

3) size and shape gradation of solids 

Fractional void volume includes 
only the spaces between particles and 
does not include pore volume. Pure 
viscous flow rarely exists in commer- 
cial applications which complicates 
the formulation of mathematical 
analyses. A slope factor may be 
worked out on the basis of equivalent 
spheres. Size graduation is reflected in 
fractional void volume. 

No effect of variation in ratio of 
pipe diameter to particle diameter on 
pressure drop was detected. Catalyst 
rate had essentially no effect on pres 
sure drop in either concurrent on 
concurrent flow. 

Happel suggests a plot of modified 
Reynolds number against the product 
of the modified friction factor and the 
square of the modified Reynolds num- 
ber to facilitate direct computation of 
the vapor velocity corresponding to a 
given pressure drop for engineering 
purposes. 

S. Ergun and A. A. Orning of Car- 
negie Institute of Technology have 
stated'’® that the ratio of pressure 
drop to superficial velocity in packed 
beds is a linear function of fluid mass 
flow rate. Its coefficient depends on 
fractional void volume, specific sur- 
face of solids, and fluid viscosity. 

Oman and Watson®"* have pointed 
out the importance of the arrangement 
of the particles in the bed—whether 
loose or dense. 

4. R. Morcom has published a crit- 
ical review of previous w ork on fluid 
flow through granular beds.*"* 


The Flow of Granular Solids 
Through Conduits 

The initial data on the flow of 
Thermofor solids were presented by 
Newton, Dunham and Simpson.'"? A 
flow equation was developed; it was 
unique in that the head of catalyst 
question was 


over the opening in 
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shown to have little effect on flow. 

Wolf and von Hohenleiten have pre- 
sented the results of studies on the 
flow of powdered coal in chutes.?** 2"8 

Experimental results on gravity and 
forced flow of granular masses have 
been reported by Brown and Hawk- 
sley and by Hawksley and Wag- 
staff.?7° 

Brinn and co-workers have demon- 
strated the existence of rod-like flow 
in the downward movement of sand in 
vertical tubes.??? 

Newton, Dunham and Simpson have 
studied the type of flow, as well as the 
rate of flow, of solids through ori 
* They have found that, when 
there was a single opening in the 
center bottom of a vertical cylindrical 
vessel, 24 inches in diameter or less, 
the flow of catalyst was vertical when- 


fices.' 


ever the bed depth exceeded 1.5 vessel 
diameters. At lower depths, coning and 
appreciable cross-flow occurred. 
Transparent models in full commercial 
dimensions containing multi-colored 
pellets were used in these studies. 
The rate of flow equation developed 
by Newton, Dunham and Simpson'” 
is as follows: 
F 850 D>" H?™ 


De ee aes 


catalyst flow in Ibs 
fice diameter i 
} 


ea n teet 


min 


catalvst flow 


This formula holds when the orifice 
diameter is greater than six times the 
particle diameter. Below this diameter 
flow is stated to be very irregular. 





Heat Transfer 





As pointed out by Hougen and Wat- 
catalytic reactions occur at 
the heat of reaction is 
absorbed or released at this 
Thus, temperature differences exist 
between the reaction surface and fluid 
and thermal effects are large, 
temperature control becomes the most 
important problem of reactor design. 

As Hougen and Watson have out- 
lined six fundamentally different 
methods of temperature control are in 
more or less common use. These 
and the catalytic cracking 
processes which employ them are sum- 
marized in Table 12 

A variety of configurations may be 
employed in a fixed-bed catalytic con 
verter. Their effects on temperature 
control have been summarized by G 
Wirth. 

Heavy emphasis is placed in this 
book on heat transfer to and from 
moving and fluidized beds since other 
books heat transfer in 
fixed bed converters Wenner of Mon- 
santo has covered this point®** as has 
McAdams in his book on heat trans- 
fer.?*5 

A tabulation emphasizing the su 
periority of the fluidized bed has been 
presented by Gilliland*®®* see Table 13. 

Heat flow within a fluidized system 
oceurs by radiation between particles, 
aided by the stirring action which 
brings the particles near each other. 
Also heat flows quickly by conduction 
through the short distance between the 
center and the outside of each particle. 
Radiation, conduction and convection 
all play a part in heat transfer be- 
tween the solids and the gas at high 


son 


surface and 


point. 


when 


methods 


have covered 
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transfer rates. These factors, combined 
with the high heat content of the solids 
in the bed, make for extremely uni- 
form temperatures within fluidized 
beds. 

A second influence of fluidized 
solids on heat transfer is their effect 
on heat transfer to walls of vessels 
containing fluidized mixtures. This 
effect will be discussed next. 

The factors which control the heat 
transfer characteristics of a fluidized 
solids system have been summarized 


Table 12 


Temperature Contro! Method 


Commercial Processes 

1 Adiahatic sect 
mediate heat exchange 
Addition of an inert 
ta the reactant stream 

3. Injection of reactants at var 
ous pointsalong the reactor leneth 

4. Use of mustiple heat-transfer | H 
surfaces 

5. Movement of 
the reactor in 8 steac 

6. Use of regenerative 


ma with inter © Cvelowersion 
bd , Platforming 


carrier t . . on 
regeneratio 
Hydroforming 

idry Process 


Thermofor Process 


J Process 


Adiabat 


Table 13 


Flaidized 


Type of Bed 


Fixed 
Sheet 
1400 
mesh 
Gas Mixing in bed Hieh 
Solid Mixing in bed y < High 
Solids Removal Verv fre- 
quent 


Residence time of solid Long 
Particle Size 


Order of 
0.005% 
of circu 
lation 


Loss of solid 


Heat Transfer 
Characteristics 
1. Internal temp. ur 
formity 
2. Heat transfer to wall 
3. Ability to add or re 
move heat by solid 
Ability to use frequent 
alternate cycles 


Excellent 


Excelient 
Excellent 


Excellent 


ompany Publication 


by H. S. Mickley and C. A. Trilling 
of MIT?*’ as follows: 


) Properties of the materials 
thermal conductivity, density, and 
viscosity of the fluidizing gas; and 
density, specific heat, and thermal 
conductivity of the fluidized solid 
Operating Conditions—size, size 

distribution and shape of the solid 

f the solid 

ie bed; superficial cas velocity; 
or recycle rate of the solid; 
temperature level and 


the temperature driving 


1 
particies; concentration ¢ 


magni 


he equipment—location 
ot the cat-transier sur 
lated to the overall di 
general design of the 


In Mickley and Trilling’s work??’ 
the effects of size and concentration of 
solid particles, superficial gas velocity 
and (to a degree) equipment design 
All other variables 
were held as constant as possible, Air 


were determined. 


was the fluidizing medium in all runs 
and the solids employed were Scotch- 
lite glass beads (3-M) ranging from 
0.02 to 0.002 inches in diameter. Ab- 
solute particle density of this material 
is about 150 pounds per cubic foot 
and bulk density about 100 pounds 
per cubic foot. Fluidized beds from 1 
to 4 inches in diameter and from 4 to 
8 feet in height were employed. Super- 
ficial air velocities of 0.8 to 15.0 feet 
per second were used. Solids concen 
tration varied from zero to about 75 
pounds per ¢ ubic foot. 

Heat transfer coefficients in the ab 
sence of solids in the equipment 
emploved would have ranged from 1 
to 4 Btu/thr) (sa. ft.) (°F.). How 
ever, measured coefficients varied from 
10 to 120 Btu/ (hr) (sq. ft.) (°F.). 
In individual runs, coefficients were 
from 30 to 70 times greater than could 
have been expected in the absence of 
solids. 

An internally (Calrod) heated and 
an externally-heated bed em- 
ployed in two stages of the investiga 
tion. In general, in the internally 
heated bed, heat transfer coefficient 
varied as a power function of solids 


were 


concentration at a given particle 
diameter and showed little or no direct 
dependence on gas velocity. Higher 
coefficients were obtained with finer 
solids particles. At constant concen- 
tration, the coefficients varied in- 
versely as the 0.61 to 0.74 power of 
the particle diameter. In the externally- 
heated bed, coefficient varied with 
both solids concentration and gas 
velocity at a given particle diameter. 
Qualitatively, the loading was the 
same as that in the internally-heated 
bed. 
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theo 
unit in 


Mickley and have 


that the 
the center of the 


lrilling 
Calrod heater 
nternally heated hed 


rized 
may have decreased slugging and elim 
inated the velocity effect in that ap 
paratus infortunately the bed 
ot visible so this postulate could not 


was 


verihed 

Results publ 
traub and Grummer 
to Mickley 


Its. that solids cone 


We if 


ated 


shed bv Leva 


have indi 
lrilling’s re 
entration was not 
r. The 
were low 
2.0 feet 


vith O to 


Mickley 


ontrary and 


veloci 


per 
15.0 


! 
and rill 


ciency on internal 


heat transmission within a 
fluid zed bed 
results f | 
Masor 

\ Baer 
(Crishler 
of heat 
bed 


measurit 


vas emphasized by the 


R. Gilliland and | \ 


ind P I 


discussior 


J Klassen 
presented a 
transfer in a fluidized solids 
Their work consisted mainly of 
heat transfer from a central 
ibe into a bed of 
Materials tested included 


have 


pper ! fluidized 


Maxin coefficient 


was four d to be mar ly ce pendent 


| bulk deénsit 


im heat transfer 
‘ t t and 
niluidized state 
Campbell 


issed the 


ind | 


influence of 


Rumford 
solid 
heat transfer from a fluid 
solids of 


prope rties 


medi im Five 
7 physical 
I iph te iluminum and two 
fluidized in a heated 
heat rates to 
fluid 
Heat 


were in 


pper 
sere 

ind transter 
immersed in the 

tream were me isured 
obtained 
solid 
product of 
of the fluidized solid) 


mductivity of the 


veflicients 
f the conductivities 
ad is the (surtace 

volume 
thermal static 
iuthor’s data 
with that of 


above 


ind 
wwdered material). The 


d closely 


1 
in general agree 
Mickley and Trillir 

B. W. Gamesor 
lation | factors and modified 
Revnolds 
fluidized 


particles to 


y cited 


has deve loped corre 


’ s for heat transfer ir 
solid svstems 


the Huid 


Transfer from 


Huid 


ind from the 


to exchanger surfaces are considered 
in this work 

C. O. Miller and 
studied heat transfer from 


fluid bed to a 


efficients from 40 to 


A. K. Logwinuk 

1 hot dense 
tube. Co 
Btu thr 


vertical cool 


200) 


F.) Air. 
and helium were used with silicon 
Heat 
were found to be 

0.6 


were encountered 


carbide and alumina. transfer 
coefficients 
the ol particle 
for SiC. Silica-gel 
larger particles giving 
his 
electrostatic 


“ hie h 


coverage of the 


a func- 
tion of power 


diameter gave op- 
results 
better heat transfer 
the buildin ot 


on the 


posite 
was due to 
charges 
caused com 
heat 
surface in the case of small particles 
Other work 
zed heds has heen re p rted 
Althou 
is being of prime 
ercial Fluid 
ind others little 
pul lished or 


silica-gel 
plete transfer 
on heat transfer in fluid 


th heat transfer is mentioned 
importance in com- 
Murphree 

or no data have been 
coefficients ob 


units by 


transter 


tained under commercial operating 
conditions in full-scale plants 

The coefficient of heat transfer from 
gas to Thermofor pellet catalyst has 
Newton, Dunham 


from 0.003 to 


been determined by 
and Simpson to vary 
0.013 cal /see C/ce. This calculation 
was made using Furnas’ correlation 
method. 

The heat transfer coefficient within 
pebble Thermofor 
pyrolytic cracking operations has been 
given being as of the order of 15,000 
Btu /hr F ecu. ft. of pebbles by East 
wood and Potas 4 

Solid-fluid heat 
moving beds has been treated mathe- 


matically by W. D. Munro and N. R 


Amundson 


reactor beds in 


exchange within 
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Feed Preparation 
W. ISOM 


E the ability of 

face materials to 
the pyrolytic cracking process 
long known but that 
solution of the carbon problem” in 
the Houdry and subsequent processes 
made the successful. Thus, 
only after the catalyst had been 
to work as a heat and as a 
carbon carrier, did the catalytic crack 


that 
sur 


out 
extended 


points 


accelerate 
had 


been only the 


process 
put 
carrier 


ing process attain general significance 
The load on the 


regenerator is which de 


burning 
the factor 
capacity of 


carbon 


catalytic 
Thus, feed 


improve 


termines the 
crac kin 4 


preparation 


units in general 


methods which 
the charge stock and decrease carbon 
deposition on the catalyst can be justi 
fied 
increased 
era ke rs 
As revie wed by 
stocks for 
itions may range from naphtha cuts 
deasphalted 
The 
commonly employed feed is a gas oil 
boiling higher 
point of 


cases bv 


catalytic 


economically in many 


vield from the 
feed 


oper 


Maddox" 


catalytic cracking 


to heavy gas oils resi 


duums or reduced crudes most 


initial point 
the 
produc ed 


with ar 
than the gasoline 
product to be Thus for 
iViation gasoline production, the 1.B.P 
of the feed stock will be 300 F.: for 
motor wor? | 

These contain 


variety 


end 


gasoline above 

feed stocks 
of paraffins, naphthenes and 
iromatics, the latter 
usually containing long paraffinic side 
Olefins are ab 
rule 


a wide 


two classes 


chains ind diolefins 


sent as a 


In addition to these hydrocarbons 


there are oxygen, sulfur and nitrogen 


compounds present. The oxygen com- 
pounds include naphthenic acids and 
and oxygen-containing 


other acids 


asphaltenes which are 
neutral in The 


non-hydrocarbon content of 


resins and 
combined 
boil 
ing fractions is usually only 0.5 to 1.0 
but high as 10 


percent in heavy as 


character 
low 
percent may be as 
residues from 
phaltic crudes. 

Feed preparation for catalytic crack 
ing may be carried out in one of four 


ways: 


The aim of any of these 
is to decrease the production of resi 
dual fuels and make more feed stock 
catalytic cracking. It is 
Bland that residual 


production was 27 percent 


processes 


available for 
estimated by 
15 years 
ago, that it is 20 percent today, and 
that it will have to be cut to 10 per- 
cent by 1960 

A fifth method of feed preparation 
is “catalytic coking” 
specially designed catalytic unit would 


wherein a 


be run on 100 percent raw crudes. The 
heavy carbon deposit on the catalyst 
would be burned off in a_ steam 
boiler 
to supply the refinery’s steam needs. 
High catalyst 


ration capacity 


regenerator which would help 
rates and large regene 
would feature such a 
plant 

various 


Detailed economics of the 


Petr 





feed preparation methods are pre- 
sented by J. W. Jewell, Jr. and J. P. 
Connor.**’ See also R. B. Tuttle.*** 
Vacuum distillation as a method of 
feed preparation has been discussed 
by R. W. Hirsch.*** 
Propane decarbonizing (deasphalt 


ing) of cat cracker feed has been 


TABLE 


Headry 
Adiabatic 


PROCESS McAfee Heudry 


Hydro 
forming 


Cyele- 
version 


Suspen- 


Thermefer, Fluid 





Reactor. Temp. °F 5 900 1100 


Reactor, Top Press (Ib./sq 


in. ga § 13 (Vae 


Catalyst/Oil Ratio by Wt 
Gasoline Yield/ Pass Percent 
Coke Formation, Percent 
Dry Gas Formation, Percent 


850-950 950 1000 1100 1050 


10-20 35-100 400-500 150-300 


10-20 Od 


10-15 


lor? 


No. Passes Employed 1 "2 1 1 1 1 
7 oa 


Space Velocity, Vol./Vo./Hr 75-1. 2.7 g 24 
Steam in Charge, Percent 0 i ( 

On Stream Time 10 man 
Regenerator Tem 1100 


treated by Demmig and Dickinson**’ 
and by others.?* 

Delayed coking has been described 
by Maass and Lauterbach.**? by 
Armistead, Jr.***° and by others.*** ** 


0 v0 
4 brs 
1100 


3-6 bre. Continuous 


1200 


Continuous Continuous 
700-1100 | 1000-1100 


. Regenerator Top Press 
G 


233 Atm 1-10 170 

1075 Atm. to 800-850 700 
1000 °F 

Air ure Pure Air | Pure Air | Pure Air Steam 

21.0 21.0 21.0 + Aw 


Temp. of Regen. Air, °F 


Comp. of Reger 


Inert G 
Percent O2 15 





8i0e+ AleOs + 
AlaOs MoOs 
100 Mesh 
Powder 


AlsOs + 
CraOs 


8102+ 
AlvOs 

Peliets 

or Beads 


8102+ 
AloOs AlaOs 
300- Mesh 
Powder 


Catalyst Compositior 


Specific Processes Pesan 
ys. Shape of Cat 
Pellets Pellets Pellets 


Pellets 





The Mc Afee proc €ss as described by 
A. M. McAfee**® 2**. 2*8 was really the 
first commercial catalytic cracking 
process, The first commercial McAfee 
unit was constructed at Port Arthur. 
Texas, in 1916 but the high cost and 
difficulty of recovery of the aluminum 
chloride catalyst prevented its exten- 
sive use, according to A. J. Kraemer.** 

The McAfee process essentially con- 
sisted of a batch distillation with an 
hydrous AICI, at about 500° F. for 
24-48 hours. The gasoline product had 
a low octane number, which in addi- 
tion to catalyst cost and batch oper- 
ation made the process disadvan 
tageous. 

Egloff, et al. have discussed the use 
of AICI, in has ( 
Ellis*” and P. H. Groggins.? 


Let us now proceed to a considera 


cracking as 


tion of present-day processes. A study 
of yields by the four major catalytic 
Fluid, TCC, 


has been 


cracking 
Houdry and Cyc loversion 
presented by W. L. Nelson.* 


A simplified review of various cata 


proce esses, 


lyst cracking processes has been pre- 
sented by J. J. Stadtherr Another 
review of the field, through 1947, 
heen published by Sittig.?** 

Table 14 gives a brief summary of 
the various catalytic 


has 


the essentials of 
cracking processes to be discussed in 
the pages that follow 

Table 15 gives an idea of the rela- 


tive importance of the various pro 


cesses 


TABLE 15 
Cet Cracking Units in the United States 


EING 


B 
OPERATING | BUILDING | REPLACED 
BD Ne BD Ne 


B/D Ne 
050,000 62 130,000 
298 000 5 12,500 | 10 


350,000 | 37 25,500 2 
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Fixed-Bed Cracking 
Although fixed-bed processes have 
yielded the limelight to moving bed 
and fluid catalyst processes in recent 
years, they definitely have their place 
and possess the following advantages 
over moving-catalyst processes.*** 


catalyst loss 


fines by 


iable 


1) No appre 


through the formation of 


= equipment tor cir 
and recovery 


% catalyst fro process or re 


separation 


activation 
Flexibility in per 
ing pressures over a relatively wide 


gases 
missible operat 
range 

No apparent 
boiling, non-volatile reaction prod 
and bond the 
t between cata 
y»ducts is 
tempera 


tendency tor high 


mdense on 


ucts to ¢ 
catalyst since conta 
lyst and reaction pré 
limited to 
ture 
Ease i 


equipmer 


relatively higl 
zones 

present 
' 


Exclusion of talyst fines from oil 


product 
Hougen and Watson 
interesting discussion of the pros and 
cons of the fluidized bed vs. the pel 
leted (fixed or TCC) bed. Ease of 
regeneration favors fluidized operation 
but the authors emphasize that due to 
low fluidization velocities, a short 
broad bed is necessary which in turn 
results in longitudinal mixing. Such 
because it re 


present an 


undesirable 
bed for a given con 


mixing is 
quires a larger 
version but 
from the standpoint that the extent of 
secondary This 
occurs because the good mixing causes 
the entire bed to assume an essentially 
identical condition, approximating the 


even more undesirable 


reactions is increased 


outlet condition. Lower conversion and 
poorer selectivity result than with the 
use of a fixed bed and the same weight 
of catalyst in the reactor per unit 
feed rate. Thus fluid oper 
ation approaches fixed-bed operation 


reactor 


ympany Publication 


at a very low mass velocity. These 
undesirable results of mixing may be 
offset by the higher effectiveness 
factor of the powdered catalyst. How- 
ever, the larger void fraction present 
in a fluidized reactor leads to more 
uncatalyzed reactions in the gas phase. 

In general the needs of catalytic 
cracking processes (whether best 
served by fixed-bed or moving-catalyst 
processes) may be summarized as fol 


lows. . 


1) Supply of heat when and where re 
quired 
Removal of 
tion 
Catalyst 
air and oil 
Distribution 
formly over the catalyst 
Prevention of buildup of excessive 
atalyst deposit hindering reaction 


heat during regenera 


purge to avoid mixing ot 


streams 
ft reacting vapors unt 


Houdry Fixed-Bed Catalytic 
Cracking Process 


Introduction and History 

The Houdry process was the first of 
the present-day catalytic cracking proc 
esses using adsorptive catalysts. It was 
preceded only by the McAfee process 
process which used a metallic halide 
catalyst in a batch process. While the 
McAfee process has fallen dis 
card. many Houdry units are still in 
operation and in many other cases have 
been replaced only by mechanically 
refined moving-bed units using the 
same fundamental technique of crack 


ing. 
The initial disclosure of the Houdry 
the technical 
Houdry, Burt, 


process on press was 


made by Pew and 
Peters. 

Actually, Houdry’s work dates back 
to 1924 in France when he began ex 
perimental work. After a 
development work in France, Houdry’s 
process was given financial backing by 
Sun Oil Company and Socony-Vacuum 


period ol 











Figure 5 (left) 
Houdry Fixed-Bex 
Catalytic Cracking 

Process 
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Oil Company this country. In 1930 
ifter years ol development work 
in France, Va 
plants startin with : 20-barrel model 
ind going up to 200) bpd at the time 
of the 1931 

After financial in 


terest to process deve lopment, a 2000 


seven 


uum built several pilot 


merger with Socony in 


Sun contributed a 
bpd unit was built at Paulsboro in 
1936. This first 
this country was built 
Vacuum Oil Company 
Paulsboro, N. J.. and started 
June 6, 1936. In the 
Sun Oil Company was also build 
12,.000-bpd capacity 


commercial unit in 
at the 


refinery at 


Socony 


opera 
t ms on mean 
time 
mn a plant ot 
which went on stream in March, 1937 
that 
Socony-Vacuum has ended all connec 
tion with Houdry Process Corporation 
ind that Sun Oil Company has pur 
chased part of the stock but less than 


1 OO percent interest 


It has recently been dis losed 


Process Outline and Economics 

The Houdry 
Figure 5. Crude oil is preheated in a 
heat 


heat exchange 


process is shown in 


series of exchangers including 


igainst the molten heat 
The 
crude is then pumped to a primary 
flash and for re 
moval of straight-run products. The 
a fired 
heater where it is heated to about 850 
F. After 
is then passed to a tar vaporizer where 
Alternately 
when liquid tars are undesirable prod 


transfer salts used u the process, 


fractionating tower 


residue from this tower enters 


addition of steam, the charge 


tar bottoms are removed 


ucts, a catalytic vaporizer mav be em 
ployed which decomposes the residual 
materials to coke and to distillates 
which are passe d to the cracking cases 
Overhead vapors at 40 psi are passed 
to the radiant section of the fired heater 
and heated to 800° F. This constitutes 
the feed to the cracking 
in Houdry plants, are 


French “¢ 


vessels which 
known as cases 
(from the 


aisse meaning 


strong box) These cases are fille d with 
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pelleted aluminosilicate catalyst and 
operate at 50 psi and 900° F 

These cases are quite large 
1! feet in diameter and 38 feet in over- 
ill height in a 15,000-bpd unit. A 
typical case construction is that de- 
scribed by H. A. Shabaker 


The te mperature 1s controlled by the 


being 


circulation of a molten salt mixture in 
tubes within the bed. This salt medium 
a circulating heat reservoir 
the reactors in a 
Houdry plant. 

The catalyst chambers provide effi 
cient and uniform contact of the vapors 
with the catalytic mass. Vapors enter 
the catalytic mass through openings in 
a plurality of inlet tubes and leave 
through openings in outlet tubes. 

In each given reactor, passage of 
hydrocarbon vapors and the ensuing 
cracking reaction builds up a coke 
deposit on the catalyst. This buildup 
necessitates that the reactor be cut out 
ind regenerated in time. Thus, in 10 
minutes time. the oil feed may be cut 


serves as 


between several 
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Figure 6. Vertical Section—Houdry Reoctor. 














Figure 7. Cross Section—Houdry Reactor 


off, the reactor steam purged for five 
minutes, then air introduced to burn 
the carbon deposit from the pellets for 
10 minutes, Following this regenera- 
tion period, the reactor is purged of 
air with inert gas and is put back on 
stream by readmission of oil vapors. 
During this same step, 
heat is absorbed by the circulating salt 
and transmitted to other cases where 
the endothermic cracking reaction is 
proceeding. 

In the above example, the cracking 
reaction occupies ten out of every 30 
available minutes. Thus three, (or a 
multiple of three) cases are 
continuous processing. In 


regeneration 


needed 
to insure 
some few cases, a cycle was employed 
where only 7.5 minutes out of 30 were 
occupied in cracking, leading to a 
four-case system. 

The continuous stream of cracked 
vapors conducted to a manifold from 
one or more of the cases is passed 
through heat exchangers to a frac- 
tionator where gasoline, furnace oil 
and heavy gas oil are separated. 

Two special features of Houdry 
units include unique means of steam 
generation and power recovery. The 
circulating molten salt, in addition to 
transmitting the exothermic heat of 
carbon burning to the reactor where 
it may be utilized as endothermic heat 
of cracking, has excess heat storage 
capacity. This is used in steam genera- 
tion by pumping a salt stream coun- 
tercurrent to water in a special heat 
exchanger. Steam is generated at 
150-psi pressure. 

Flue gases from may 
be passed to a special combustion case 
where CO is burned to CO, or may be 
passed directly to a gas turbine which 
is directly coupled to the compressor 
which supplies regeneration air at 
about 40 psi. 

Single-pass operation of a Houdry 
unit at Magnolia Petroleum Co., has 
been described by Voorhis.?** 


regeneration 


Petroleum Refiner 
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Another typical Houdry unit, that 
at The Standard Oil Company (Ohio) 
refinery at Cleveland has been de- 
scribed by E. E. Pettibone.*® This 
plant uses catalytic treating cases for 
the product gasoline. 

The Houdry 
described in 
Houdry.?*" ?*"* 

A vertical cross-section of a typical 
early model Houdry reactor is shown 
in Figure 6. To insure good gas dis- 
tribution through the bed, the limiting 
orifice principle is employed. Thus the 


catalyst has been 
patents by E. J. 


pressure drop through each set of dis- 
tributor or collector bushings is about 
13 inches of water or six times the 
pressure drop through the bed. Thus 
crushing of catalyst pellets or an ac- 
cumulation of fines does not affect 
uniform vapor distribution. 

A horizontal cross-section of the 
same reactor is shown in Figure 7. The 
air and oil inlet tubes are not cooled 
by salt tubes but collector tubes are 
welded to salt tubes. In addition, there 
are finned salt tubes for cooling oniy. 
The average distances between cooled 
surfaces is about 54 inch. The transfer 
coefficient from steel tube to salt is 
high—of the order of 300—400 Btu 
(hr) (sq. ft.) (°F.)—and the gas film 
outside the salt tube is the limiting 
film; thus. the use of finned extended 
surface is very effective in salt tube 
construction. 

As pointed out by Lassiat and 
Thayer*® the design of Houdry re- 
actors is governed by the following 
factors: 


Rate of heat removal of the order 
f 10,000 Btu /hr /ft® catalyst space 
Temperature control during crack- 
ing 

Limitation of maximum 
tion temperature 
Catalyst bed depth and uniform 
distribution of vapors and air 
Mechanical considerations of as- 
sembly, thermal expan 
lyst loading and unloading, etc 


regenera- 


sion, cata 


The original Houdry reactors which 
were illustrated in cross- and trans- 
verse section in Figures 6 and 7 ex- 
hibited quite satisfactory behavior 
with regard to temperature control, 
yields, and catalyst life. They left 
something to be desired on point five, 
above however, since a catalyst change 
required from 20 to 40 days and from 
1000 to 12,000 man hours per case 
depending on the extent to which tubes 
are removed and cleaned. Thus, an 
improved design was evolved, as pic- 
tured in Figures 8 and 9 described by 
Lassiat and Thayer.” 

As shown, the interlocking fins of 
the earlier design have been replaced 
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Figure 8. Vertical Section—Improved Houdry 
Reactor 


by sturdier, simpler fins. This permits 
free catalyst flow during loading and 
unloading operations. Also about 28 
percent of a granular, chemically in- 
ert, material of high heat capacity 
was mixed with the catalyst to mini- 
mize temperature variations. In addi- 
tion, the practice of welding salt tubes 
to outlet tubes was discontinued in 
the newer design, making it possible 
to unscrew all tubular elements from 
simple threaded joints. 

Catalyst life in Houdry units is of 
the order of 18 months according to 
Lassiat and Thayer.*® In the course 
of a year, the volume percent yield 
of 10-pound RVP gasoline, based on 
the charge decreased from 52 to 42 
percent. 

The composition of gasoline from 
Houdry units have been tabulated for 
several cases by Bates et al.*** 


Catalyst consumption has been 
stated to be one ounce per barrel of 
charge by Prickett and Newton.?* 

Regeneration air in Houdry plants 
leaves the catalyst cases at 800-850° 
F. and pressures above 40 psi and con- 
tains much available power due to the 
pressure and temperature levels. This 
power is recovered by passage of the 
gas through a gas turbine, Expansion 
of the flue gas in this manner furnishes 
power for compression of cold inlet 
air going to the pre-heater and pro- 
duces a small balance of electric 
power as well. 

Pressure regeneration is 
cause of 


used be- 


1) Improved coke removal from pel 
lets 

2) Improved combustion efficiency in 

burning 

equipment made possible 

volumes used under 


ce ke 
3) Smaller 

by smaller 

pressure 


Details of turbine utilization 
in Houdry plants have been presented 
by J. E. Evans and R. C. Lassiat.*® 
The steam turbine utilizing steam 
generated by heat exchange with mol- 
ten salt and an electric motor-genera- 
tor are on the same shaft as the gas 
turbine and compressor giving a very 
versatile setup. 

Carey and Ortendah! have presented 
some interesting economic data on 
Houdry plants**’ showing the effects 
of variation in space rate on utilities 
requirements. 


gas 


Comparative data on Houdry vs. 
thermal units have been presented by 
M. G. Voohis.?** 

One of the later developments in 
the Houdry process involved the use 
of a spherical bead catalyst, developed 
for Thermofor units as described by 
C. V. Hornberg, E. D. Keiper and R. 
M. Chesney.*®* These beads have re- 





Figure 9 (right). Cross 
Section — Improved 
Houdry Reactor. 
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sulted in the following improvement 


in Houdry operation 





The Cycle Timer and Valves 
In order to effect 
of oil through one or more cases and 


i continuous flow 


regeneration air through 
und to do this safely with 


similarly of 
the plant 
rut mixin oil vapors and air re 
juires an intricate system of v ilve con 
trols. This is accomplished by a cycle 
timer 
bach 
these 


lights 


times 


valve controlled by one of 


cycle timers operates signal 


indicating its position at all 
Electrical check circuits insure 
that every valve 
it all 


valve fails to move to its proper po 


ms In correct position 
times. In the event that any 


sition after the impulse has been given, 
the operation of the timer is stopped 
both 


sudible alarms notify the operator of 


1utomatically and visual and 
the failure 
R. B. Tuttle has described the Hou 
dry cycle-timing system 
bench 
scale automatic catalyst-aging unit has 
heen cde s ribed by r Rice and I I 
Ivey Jr A similar setup is de 
scribed by C. K. Viland of Tide Water 
Associated Oil ¢ ompany, 
The measurement of 


4 cycle-timing unit for a 


molten salt 
flow is a special instrumentation prob 
len erm Houdry 
Steam-jacketed mercury seal pots are 
emploved immediately adjacent to the 
salt line. A light oil is then used be 


vuntered = in units 


twee he mercury surface and the 
instrument s¢ proper Such an in 
malletion has heen described by A 
Kris 
( } j ! Burni 

Carl formatior in fixed-bed 

ku been discussed in detail 
\ \ \ rrive Ir 

As | ted out by Newton and 
Shimp”” the nature of the carbon de 
1D ' h that as burning occurs 
nm regeneratio t confined to a 
ind about three inches in width. The 
temperature reached is a tunction of 
the carbon present and excessive tem 
peratures are reached unless the heat 
is removed rapidly and effectively. Ir 
ictual operatior Ll owe ht percent 
rt deposit 78 liter cat.) is burned 
off in ten minutes: more carbon leads 


to excessive temperatures ind less will 


a maintair combustior 
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Figure 10. Houdry Adiabatic Dehydrogenation Process 


In addition to temperature limita- 
tions, catalyst activity places a second 
limit on coke content. At 13-18 per- 
cent coke, activity drops to zero. In 
order to give an adequate cracking 
rate to effect the desired conversion, 
however, only 
rated 


5 percent can be tole 


According to a patent issued to 
Houdry*"*, coke deposits must be held 
below 15 g./l to obtain maximum 
yields and reduce regeneration periods 
to 40 minutes or less. 


Temperature Control by Molten Salt 


Temperature Houdry 
cracking is not simply a matter of re- 
heat to avoid excessive tem- 


control in 


moving 
peratures but rather is a question of 
maintenance of temperatures within a 
narrow desired range. Excessive cool 
ing would cause condensation of liquid 
oil on the 


in purging ind regeneration 


catalyst, leading to trouble 
Newton 
ind Shimp state*** that water was con 
sidered as a cooling medium but was 
ihandoned because of a tendency to 
produce cold spots in the bed. No or 

inic materials are available which 
ire stable at 800° | 


loys are the only other possibility 


Low melting al 


The material finally chosen was the 
mixture of KNO. and 
254 F. and 


absence of air at service 


molten eutectic 
NaNO lt 


stable 


melts at s 
in the 
The mixture is non-cor 


rosive to carbon steel up to 900° F 


te mper itures 


{ ilor zed or alloy piping may be used 
at higher temperatures. W. E. Kirst. 
W. M. Thavle and J. B. Castner have 
described the properties ot these 
salts.°"* as has W. F. Bland and 


thers 


Houdry Adiabatic Catalytic 
Cracking Process 


The Houdry Adiabatic process rep- 
resents an attempt to eliminate the 
salt system and its attendant operating 
and construction problems. An inert 
heat transfer medium is incorporated 
in the catalyst case to store heat dur- 
ing the carbon-burning cycle and sup- 
ply it during the reaction cycle. See 
flow sheet in Figure 10. 

The statement has been made that 
this process can be applied to the 
cracking of first-pass catalytic naph- 
thas and virgin heavy naphthas and 
produces base stocks which vary from 
93 to 99 (AFD—1C) with 4 cc of lead 
and have excellent rich-mixture char- 
It is also claimed to have 
excellent possibilities for processing 
* How- 


ever, the Houdry adiabatic process has 


acteristics. 
gas oils and reduced crudes. 


not found wide commercial applica 
tion in cracking operations. 

It has been applied mainly to buta 
diene manufacture by butane dehydro- 
genation as outlined by Lassiat and 
Parker Estimated production and 
investment costs for the Houdry two 
stage catalytic dehydrogenation proc 
butadiene manufacture have 
been published by C. H. Thayer, R. ¢ 
Lassiat and FE. R 

A chromic oxide catalyst supported 


ess for 
I edere i 


on alumina is mixed with inert pellets 
in the dehydrogenation reactors. The 
preferred operating condition is that 
the heat of reaction slightly exceeds 
the heat of combustion. The heat de 
temperatures 


ficiency and operating 


are controlled by feed and air tem 
peratures and by the use of regenera 
combustion re 
rhe latter equalizes tem 


tion air in excess of 
quirements 
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the bed. 
periods 


perature differences in 
Short-on-stream between 
7 and 15 are employed. 
Thus, temperature variations are held 
to about 50° F., covering the optimum 
reaction temperature range. 
Advantages 


minutes 


claimed for the adia- 
batic process include 


Low partial pressures of reactants 
for 
equilibrium. This may be achieved by: 


tilut \ ert is 


are necessary dehydrogenation 


low-pressure perat 
gas dilution would be too 
Steam was found to be detri- 


mental to butadiene formation, as well 


Inert 
costly 


as to catalyst life. The practical solu 
tion to the problem was found in op- 
2.5 Heat of 

little with variations 
but heat of coke com- 
bustion decreases fairly rapidly with 
rate. In dehydro- 
butane-butene charge. 
rate of about 


eration at » psi pressure. 


reaction Varies 
in space rate 
increase in space 
genation of a 
a liquid hourly space 
1.8 gives heat balance conditions and 
adiabatic 
The 
cracking 
briefly and pictures of a pilot plant 
charging 600 gallons per hour have 
published.** A catalyst bed 
three feet in diameter and 12 feet deep 
was employed in this semi-commercial 


operation. 
Houdry Adiabatic 


process been 


catalytic 


has described 


been 


installation. 


Perco Cycloversion Catalytic 
Cracking Process 


The term “Cycloversion” has been 
applied by the Perco Division of the 
Phillips Petroleum Company to de- 
sulfurization. reforming and cracking 
operations 

The Perco catalytic 
cracking flow scheme is shown on page 
116. The feed is charged to 
the process furnace and preheated to 


Cye loversion 


gas oil 
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The Sinclair “Grindstone” Catalytic 
Cracking Process 


Figure 11 


900° F. or above. A small amount of 
steam diluent is added and the super 
heated steam and hydrocarbon mix- 
ture to the catalyst chambers 


which are operated at 10-75 psi. Cycle 


passes 


periods range from 2.5 to 12.0 hours. 
After cracking, the catalytic product 
flows to a waste heat exchanger where 
a large amount of heat is recovered 
in steam production. The product is 
then condensed, water separated and 
the hydrocarbon layer fractionated. 

W. A. Schulze and C. J. Helmers 
have discussed gas-oil cracking by the 
Cycloversion process*** as have A EF 
Buell and B. Skinner.*** 


Sinclair “Grindstone” Catalytic 
Cracking Process 

E. W. Isom 

Sinclair has operated a 

“grindstone” process on a substantial 


that 
so-¢ al led 


has disc losed 


pilot plant scale. This process, covered 


by Campbell in a patent®*® uses a 
setup similar mechanically to that of 
the Ljungstrom air preheater. A_ro- 
tating segmented catalyst bed sequent- 
ially passes through reaction, strip- 
ping, and regeneration 


the reference to the “grindstone.” The 


zones hence 
apparatus is shown in Figure 11. 
Isom states that this process has not 
been used commercially for lack 
of a sufficiently effective annular seal. 


vet 





Fixed-Bed Catalytic Reforming 





Reforming may be differentiated 
cracking in that, in 
skeletal re-arrangements 


general, 


take 


from 
mainly 
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place in reforming without alteration 
in the number of carbon atoms. Act- 
ually some cracking occurs in most 


1 Gulf Publishing Company Publication 


commercial reforming operations, 
Another means of differentiation be- 
tween cracking and reforming, as the 
terms are commonly used, lies in the 
charge stocks employed 
oils or reduced 


types of 
Whereas 
are common charge stocks in cracking 
naphthas constitute the 
common feed stocks in reforming. 
Catalytic reforming has, as its aims, 


crudes 


gas 


operations, 


the sane goals set in thermal reform- 
ing, namely: 


f octane number 


latility 


1) Improvement 
2) Increase im ve 
tibility 


ntent 


3) Increase in lead 
4) Re 
The advantage of catlytic 
ing is that less gas and carbon (tar) 


susce] 
luction im sulfur 


reform- 


losses are encountered for a given in- 
crease in octane number. 

As pointed out by P. J. Gaylor** 
a number of reactions occur in reform- 


6 


ing. The predominating reactions are 
cyclization (mainly aromatization), 
isomerization, dehydrogenation (which 
usually accompanies aromatization ) 
and cracking. As reviewed previously 
under “Fundamental Hydrocarbon Re- 
actions.” Greensfelder, Archibald and 
Fuller have this 
aspect of reforming.”” 

The effect of desulfurization on lead 


discussed chemical 


susceptibility has been outlined by J. 
G. Ryan.?** At best, however, desul- 
furization will raise the leaded octane 
number of a gasoline no more than 
6 or 7 points. Here reforming steps 
effect further gains in octane 
number through molecular re-arrange- 
ment. Thermal reforming produces ex- 
cessive amounts of gases as by prod- 


in to 


ucts which must be polymerized in a 
separate operation. Polyforming is 
comparable with thermal reforming 
plus polymerization. Hydroforming 
presents a considerable yield improve- 
ment over either polyforming or ther- 
mal reforming plus polymerization but 
the complex valving scheme and dupli 
cate reactors for regenera- 
tion of catalyst require 60 percent 
more capital investment and entail in- 
creased operating costs according to 
Kastens and Sutherland.'® The 
regenerative Platforming process of- 
fers advantages over hydroforming as 
will be outlined later. 

The intermittent fixed-bed and con- 
tinuous (fluidized bed) reforming of 
naphthas have been discussed by H 


G. McGrath and L. R. Hill.?** 


necessary 


Houdry Catalytic Reforming 
Process 

Houdry reforming has been de- 

scribed by A. G. Peterkin, J. R. Bates 

and H. P. Broom.*** In naphtha re- 

forming, the space rate is about 

doubled over that used in cracking, 





volumes of naptha 
volume of catalyst 
stock is 400.500° F. | 


a 250.500° | naphtha 


compared will those tor 


have beer 


eneral 
by Peter 


ind Broom 


Table 16 


percent ol the capital in 
r year 
Houdry 

Houdriforming 


kK rkbride and 


retormin devel 


pro ess 


Hydroforming Process 
drotorming is commonly con 
oxide cata 


(150 


ted over molvbdenum 
it relatively h h pressures 


Although the 


from hvydroger 


process de 
ts nar relorm 
itside source of hydrogen is 
ed. Rather 

is created within the process 


ntly by 


1 hydrogen-rich re 


dehydrogenation of 
to aromatics This hydro 
res coke depo 
catalyst ac 
desul 


cle minim 
und maintains high 
Also ilmost 
of the eed stock 


ny lete 


nplished 
hvdroformir or 
ASTM naphtha feed is 


75-90 


hydro-reform 


volume 
isoline (80-90 Re 
or to World 


ner installa 


percent 


il plar 


P. EF. Darli 
finine Corpora 

t the consider 
design of hvyadr 
Reactors had to be s 


temperatures ot Od0 to 


table 
1050 
from 0 to S15 ps 


evelie pressures 


the presence of vapors containin 


preciable percentage of methane 
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H. and hot flue gas containing 


sulfur compounds 
tors of plate and nozzle thickness and 


The combined fac 
cyclic temperature shock indicated 
multitubular reactor or an 
internally insulated larger vessel 


either a 
Two 
large reactors appeared most satis 
factory trom an economi standpoint 
The possibility of decarburization of 
steel by the hydrogen-rich atmosphere, 
’ 

also 


favored the idea of internal in 
The details of construction of 
nternal insulation of the hydroformer 
(20-24-inch) 
piping have been presented by 
Darlir 
Operating details of a 
hvdroformer at the Oleum, Calif. re- 
The Union Oil Company of 
been pul lished by 
The flow 


1292 


vessels and large proc 


commercial 


ery ot 
have 
Hartley 
on page 
C. Berg, et al 
effects in hydroformer reactors 


California 


dia ‘ram is 


in a discussion chan 
nelin 
have presented details of construction 
ind operation of the hydroforming 
pilot plant at The Union Oil Company 
+t California 

Thermal pre-cracking can be avoided 

hydroforming operations by appli 
ition of the fluidized solids technique, 
weording to Standard Oil Develop 
ment Company engineers bia, 296, 296 
Yields are 
those of the 
equivalent octane levels. Capital and 
»peratir costs are stated to 
wer for fluid hydroforming 
fixed-bed cata 


improved and approach 
Platforming process for 
be con 
derably lo 
n for conventional 


processes 
The Institute du Petrole of 
the Third World 
ilso presented results of pilot 


rk on 


f a fluidized catalyst 


France 


Petroleum Con 


hydroferming in the 


COP Platforming 


The VOP (Universal Oil 
npany ) Platforming 


lv follows the 


Products 
process logi 
hydroforming process 
Is In essence 
process also in that 


reulated H 


since it 


of ree rich 
used in this 
has covered in a U.S 
by Vladimir Haensel.'"* Its 


ind manufacture have al 


im catalyst 


been 


rosition 


covered in the section on 


ready been 
italvsts 
The essentials of the process are 
itlined in a succeeding U.S pate nt! 
Haensel 
ive been described in some detail in 
the literature by Haensel and the 
first commercial installation at the Old 
Dutch Refining Company at Muskegon 


Mi h desc ribed by W F 


The process fundamentals 


h is hee n 


Bland®*** as well as by M. L. Kastens 
and R. Sutherland. 
The major 


Platforming are 


reactions occurring in 


1) Del 


H.S 


variables in 


The 


Platforming are 


major operating 


1) H 


Platformate, as the product has been 
termed by ULOP, has the 


distinguishing characteristics: 


following 


It 


contribute to 
It is claimed 
higher 


Items (1) and (3) 
good lead susceptibility 
that Road 


than would be predicted from Motor 


octane ratings are 


Research numbers and usually 


than the Research rating 


and 
even higher 

Estimated capital costs for Piatform 
that of catal vtic 
as follows for 


ing units are ‘2 to 
cracking units and are 
various sized units 


Capacity Total Cost 
] 1; ~“ MPtAR) 

O00 

(an 


S00.000 


These fig 
installation in the 


ures*”* are for an all-new 
Mid-Continent area. 





starting with straight-run gasoline and 
ending with stabilized Platformate. 

Operating costs for a 1500-2000-bpd 
unit are estimated as follows: 


Cents/bbl. 
reactor charge 
Operator and part-time 
helper per shift 
Maintenance 
l'axes and insurance 
Utilities 
Catalyst 
Royalty (escalator) 
Total 30 - 


Areye 


' 
NSN NOUWUMUIWN 


* 


A flow sheet of a Platforming unit 
is shown on page 126. Three reactors 
are employed in series as shown on the 
flow sheet. 

W. F. Fulton of Warren Petroleum 
Corporation has outlined the poten- 
tialities of Platforming for the natural 
gas industry.*** 

V. Haensel and C. V. Berger have 
outlined the conditions in Platforming 
leading to maximum conversion to 
aromatics (as opposed to those for 
maximum motor fue! production). 

The position of Platforming in over- 
all processing schemes leading to mili- 
tary aviation fuel manufacture for 
turbine and reciprocating engines has 
been outlined by D. Read.*® Other 
descriptions of commercial units in- 
clude those by Martin.*°* 
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Perco Catalytic Reforming 

Perco Cycloversion catalytic reform- 
ing has been described by V. W. 
Daniels and M. W. Conn*®? and also 
by C. J. Helmers and G. M. Broomer.* 
The straight-run natural or cracked 
naphtha feed is heat-exchanged with 
the product, then heated in a fired 
heater to 950-1050° F. at pressures up 
to 200 psi, whence it is passed to one 
of the two catalyst towers. After fur- 
ther heat exchange, the product is frac- 
tionated in conventional manner. Flow 
rates in barrels per ton of catalyst per 
day may range from 160 to 360. Op- 
erating pressures commonly ran from 
50 to 75 psig. Processing penods of 

8 to 36 hours prior to regeneration 
are employed. A natural bauxite cata- 
lyst is used. 

Regeneration is carried out with a 
steam-air mixture containing about 3.5 
volumes of air per pound of steam. A 
maximum temperature of 1275° F. is 
held in regeneration by control of the 
steam content of the regeneration gas. 
Completion of regeneration is indi- 
cated when the flue gas temperature 
falls to 900° F. 

Operating costs for Perco Cyclo- 
version catalytic reforming are given 
as 10 to 15 cents depending on the 
depth of conversion by Neal.*%* 

Finished product recoveries run 
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Figure 12. lsotorming Process 


from 92 to 97 percent by volume. The 
product is said to contain up to 90 
percent aromatics and a very small 
amount of olefins according to Gay- 
lor.2*° The principal by-products are 
normal- and iso-butylenes. 


Catarole Process 

The “Catarole” process was devel 
oped and is operated in England for 
the production of aromatic hydrocar 
bons from petroleum. Steiner*®® has 
differentiated reforming processes from 
high temperature cracking processes 
and locates the Catarole process in the 
second of those two classes. Since it is 
1 catalytic aromatization process, it 
is here discussed under reforming 
however. Steiner points out that, in 
contradistinction to hydroforming and 
reforming where a non-aromatic is 
converted to an aromatic directly by 
dehydrogenation and subsequent cycli- 
zation, the Catarole process involves 
more radical decomposition into olefins 
and diolefins, followed by recombina- 
tion to aromatics. The Catarole process 


Weiz- 


has aiso been described by C. 
mann et al.*° 

Since cracking and condensation re 
actions are involved, a wider variety 
of charge stocks may be employed in 
the Catarole process than in other cat- 
alytic reforming operations. Thus, feed 
stocks ranging from gases to high-boil- 
ing gas oils may be converted to aro- 
matics ranging from benzene to highly- 
condensed ring compounds. 

Temperatures of 1200-1260° F. are 
employed, at low pressure and at space 
velocities of 0.3-0.4 vol/vol /hr. 

Cycles consist of on-stream periods 
of 50-60 hours followed by regenera- 
tion periods of 10 hours. A “metallic 
dehydrogenation catalyst” is employed 
according to Steiner.*** 

The first cracking furnace of the 


A Gulf Publishing Company Publication 


Catarole plant of Petrochemicals, Ltd. 
near Manchester, England, went on 
stream early in 1949. Olefinic gases 
were stated to be a valuable by-prod- 
uct. This plant was constructed by 
Petrocarbon, Ltd. who have developed 
the process from the pilot-plant 


stage.*°" 


Secony-Vacuum Catalytic 
Reforming Process 


A new catalytic reforming process 
was announced at an annual meeting 
of Socony-Vacuum manufacturing and 
technical personnel in Los Angeles on 
November 2, 1950.°°° A 50-bpd pilot 
unit has been operating successfully 
at Paulsboro, N. J., since spring of 


1950 and a commercial unit is being 


08a, 308b, 308c, 208d 


designed.* 

The announcement of the Thermofor 
Catalytic Reforming process was made 
at the third World Petroleum Congress 
at the Hague, Netherlands in June 
1951 


Atlantic Catalytic Reforming 
Process 

R. L. Hockley, vice president of The 
Davidson Chemical Corporation dis- 
closed in October 1950, that a new 
catalytic reforming process had been 
developed by The Atlantic Refining 
Company in cooperation with. Davi- 
son.*”* 

Subsequently G. Weber described 
the process further.**° Naphtha charge 
stock is preheated and passes to fixed- 
bed reactors at 850-1000° F. and 300- 
700 psig. A reheater is employed be- 
tween reactors to supply heat lost in 
the endothermic reaction. The prod- 
uct stream is cooled, liquid product 
sent to a stabilizer and a H, rich gas 
recycled. This gas contains 97-98 per- 
cent H, and 10 volumes are mixed 
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Figure 13. Standard of California Catalytic Reformer 


with one volume of feed hydrocarbon 
vapor 


The 


the active 


catalyst contains platinum as 
agent. It will be 
manufactured by The three 
11,000 bpd unit under con 


require 25 tons of cat 


catalytic 
Davison 
reactor, 
struction will 
dehy drogen 
this 
he 


been 


alyst. Isomerization and 
favored 
Cracking is 
development of the 

outlined by Fowle et al 


The Atlantic 


Platforming in 


ation are processes over 


catalyst minimized 
catalyst has 
differs 


eneration is 


process trom 


that re 


employed. Frequency of regeneration 
I ! 


is governed by ty pe of feed stock and 
severity of operation. Six weeks could 


probably be a minimum time between 


regenerations. Regeneration is carried 


out using a stream of inert gas 


con 
taining less than | percent ©., 
950-975 I 


temper 
atures from Regenera 
tion facilities are expected to represent 
about 10 percent of the cost of the 
unit. The process flow sheet 
m page 11S 

Weight space velocities of 4.8 
rasoline production and 2.4 for 


Very 
plus 


appears 


for 
motor 
benzene production are typical 
obtained, ¢ 
held to 0.2 


fresh charge in 


gas vields are 
( being 
of the 


operation 


emall 


weight peree nt 


gasoline 


motor 


Conversions as high as 8! 
percent have been obtained without re 
eyeling in benzene production from a 
naphthene feed 

Other details 


Atlantic 
Anonymous 


Milner 


of the 
have been presented by 
ind by Fowle Bent 
Masologites 

A patent by F. G 
Atlantic 


reforming process and a platinum and 


process 


and 


covers a 


Ciapetta of 


Refinery Company 


palladium catalyst: therefor 


Isoforming 


opment of 


Isoforming process is a devel 
Standard Oil 


and has described in 


Company 
(Indiana) beer 
the literature 

Feed stocks are thermally-cracked 


rn) 


high 
Moderate octane-number 
(4.10 
but liquid product yields are 


naphthas preferably of olefin 


content im- 


provements numbers) are ob 
tained 
very high (97.5-98.5 volume percent) 

Pressures of 10-20 psi and tempera- 
ture of 950 I 


from 75 to 


used Space veloci 


are 
12 


ties > barrels per hour 


per ton catalyst and higher are used. 
lhe reforming period is 48 hours, fol 
with flue 
The maxi 
temperature ts 


lowed by regeneration gas 
containing five percent O 
mum regeneration 
1050° F. Two reaction chambers are 
employed, as shown in the flow sheet 
being regenerated 


in Figure 12. one 


while the other is on stream. 
used as cata- 


lysts. Synthetic zeolites are especially 


Acid-treated clays are 


effective. 

Operating costs for isoforming have 
been presented by D. Read.*"* 
Standard Oil Company of Califor- 

nia Catalytic Reforming Process 


E. O. Saegebarth has given details of 
a catalytic reforming process operated 


by Standard Oil Company of Calli- 


fornia at their Richmond refinery.* 

A. A. Burton et al. have presented 
technical details of this process.*** A 
conditions fol- 


summary of reaction 


lows: 


Kins 
100° | 
000-950° |} 
6000-7000 cu. tt 
b teed 
OR V/Vi be 
4.2 hrs strean 
effects of 
tempera 


the 
size, 


data on 
catalyst 
ture, pressure, space rate, and gas re 
these 


Laboratory 
catalyst type, 


evele rate are reviewed by 
authors. 

A rather 
incorporated in this plant 
13.) 


with catalyst supported on a series of 


design is 
(See Fig 


It is a multiple-bed design 


unique reactor 


ure 
trays. Gas enters at the mid point of 


the and both up and 
down in an annular space inside the 


reactor flows 
insulated walls. It passes transversely 
through these various beds in parallel 
to a central conduit on the center line 
of the reactor. Distributing orifices at 
various levels assure equal flow to 
Such a de 


each of the various beds 


sign has these advantages: 


initial i 
Hich maintenar 
complexity 


3) Hiet 


The latter 
minimized by the authors 


loading and dumping 


two disadvantages were 





Part V. Moving-Bed Contacting 





S GILLILAND has pointed out 
j in the Fifth Westman Memo- 

rial Lecture®** fixed beds have 
several disadvantages: 


4 


I 
propert 


ive rise to excessive 


lifferentials w 


The transition from fixed to moving 
granular beds simplifies Points 1 and 
2 above but does not completely elimi- 
Point 3 


does permit use of the solid as a heat 


nate from consideration. It 
transfer agent, reducing the dependence 
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on heat transfer through the walls of 
the catalyst tubes 

Moving-bed processes do still have 
the disadvantages of : 


\ unique moving-bed catalytic con 
tacting apparatus is that described by 
It is a cylindrical rotary kiln- 
type apparatus permitting constant feed 


I usson., 


and discharge of catalyst 
\ patent by Funsten 
tiple-hearth type of reactor with charge 
stock coming up the hollow central axle 
and out the rake arms 
The history and evolution of the 
moving-bed process have been outlined 


by Sittig 


* covers a mul- 


The Thermofor Process 
Introduction and History 
The disclosure of the TC¢ 
process was made in 1942°*° under the 
title Adaptation of Houdry Process 
Provides Continuous Cracking.” 
The first detailed disclosure of the 
Chermofor cracking process in the tech 


initial 


nical literature was presented by Simp 
Hornberg and Payne.**! A 


followed 


son, Evans, 
later disclosure by Simpson 
the description of the development of 
kiln by 


and by 


the Thermofor clay-burning 
Simpson, Nicholls and Payne 
Simpson and Payne 

The Thermofor kiln for the burning 
of spent percolation clays from lubri 
cating oil refining first installed 
early in 1939. The combination of this 
mechanical kiln design with the Hou 
dry catalyst gave rise to the first Ther- 
mofor continuous cracking plant. 

The original Thermofor unit at the 
Paulsboro, N. J.. re 
finery was placed on stream in August, 
1944 to re-treat Houdry catalytic naph 
tha in a second pass operation. This 
operation has been discussed by Kun 
kel 


The first commercial TC 


Was 


Socony-Vacuum, 


unit put 
in operation anywhere was that at the 
Beaumont, Texas. refinery of Magnolia 
Petroleum Company. The initial oper 
ition of this unit has been described by 
Godwin and Kennedy This unit was 
put on stream in September, 1943 

A good description of the operating 
fundamentals of early TCC units was 
published by Van Antwerpen.** 


Original Process 

The reduced crude feed stock to a 
PCC plant was heated and flashed from 
a tar stripper and superheated to 900- 
950° F. prior to introduction to the re- 
actor in earlier units. As will be dis- 
cussed later, more modern units fre- 
quently charge liquid oil directly. Feed 
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Figure 14. Simplified Flow Diagram of Typical TCC Installation—Catalytic Section 


stocks are, in general, any distillates 
having an initial boiling point over 
100° F. 

As shown in the flow diagram, Figure 
14, the catalyst is supplied to the reac- 
tor through a vertical pipe about 50 
feet high and known as the clay leg or 
seal leg. This leg has a hopper at the 
top which receives regenerated catalyst 
from the elevator. The hopper and leg 
remain full of catalyst and are con- 
stantly purged upward from the reactor 
by inert gas, introduced at the reactor 
end of the leg. Depending on the height 
of the leg, reactors operate at design 
pressures up to 15 psi. A typical reactor 
may be 12 feet in diameter by 30 feet 
high. 

The kiln operates at atmospheric to 
1.0 psig pressure. The bucket elevators 
are vented to the atmosphere and this 
provides positive assurance that reactor 
oil vapors will not enter the kiln. 

Catalyst and oil flows in the TCC 
process are outlined in the flow sheet 
in Figure 14 

Catalyst velocities in all sections of 
the plant are low. The vertical down- 
ward velocity in the kiln and reactor is 
of the order of 6 to 12 inches per min 
ute. Velocities in the catalyst lines are 
of the order of 1 to 2 feet per second. 

4 TCC unit is started up by circulat- 
ing catalyst mechanically and bringing 
it up to temperature by supplying pre- 
heated air to the kiln. The oil charge, 
which has been by-passed, is slowly cut 
into the reactor. The tar separator at the 
furnace outlet is regulated to give a 
lighter charge and lower carbon lay- 
down until the unit is adjusted fully. 

Very little trouble has been encoun- 
tered with erosion in TCC plants. In 


ympany Publication 


sloping catalyst lines, vertical baffles 
installed at intervals so that a 
layer of stagnant catalyst remained in 
the bottom of the pipe, protecting the 
pipe from erosion, 


were 


Early TCC reactors were baffled ves- 
sels. Clay catalyst entered the top of the 
reactor through a series of distribution 
pipes and then flowed down, over, and 
through a series of perforated catalyst 
flow plates. 

The three primary process variables 
in once-through moving-bed catalytic 
cracking are 


rate and 
varied within possible limits. Catalyst- 
to-oil ratio is relatively inflexible in 
most TCC units because of the limita- 


tions imposed by catalyst elevators. In 


Space temperature are 


newer gas-lift units, catalyst-to-oil ratio 
isa signif ant variable however. 

The effect of temperature in TCC 
catalytic cracking has been outlined by 
Noll, Bland and Kelso. 

Bednars, Luntz and Bland have pre- 
sented a study of operating variables in 
TCC cracking. 

It was concluded that maximum gas- 
oline yields are obtained from a com- 
bination of high catalyst activity, low 
temperature velocity. 
Within the conditions covered in this 
work, an average increase of 4-5 per- 


8 


and low space 


cent in conversion results from: 
1) A 25 


ture 
2) A2 unit increase in catalyst 


increase in reaction tempera 


<u activity 
index 
3) A 50 
velocity 


Schall, Dart, and Kirkbride have cor- 


percent decrease in space 
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related product distribution and proc 
ess variables.**® These authors have de- 
veloped a set of generalized charts 
which are applicable to other stocks, 
and other operating conditions.**™ 
Maerker et al. have extended the 
work of Schall et al. and have re- 
ported* on the effect of recycle ratio on 
product yields and quality in moving 
bed catalytic cracking. 
Correlations of feed-stock 
sion with space velocity and catalyst-to 
oil ratio have been presented by M« 
Kean and Grandey of Union Oil Com 
pany of California. 
Economic data for TC¢ 
have been presented by various au- 
thors.' oe 2, 333, 334, 335 
Thermal, Fluid, TCC and Houdry 
operating costs have been compared by 
Kimball and Scott.' 


The Solid-Bed Reactor 

As mentioned earlier, the first TC( 
units were provided with an internal 
baffle system to provide high through 
put capacity with efficient contact be 
tween oil vapors and catalyst. How 
ever, the baffle system reduced the re 
actor volume which could be occupied 
by catalyst. More important, the quan 
tity of catalyst in the reactor could not 
be varied easily 

Recent TCC reactors feature 
bed” reactors wherein the baffle system 
has been eliminated. These improved 


conver 


units 


“solid 


reactors may be operated at space ve 
locities down to one-fourth of those 
used previously, without reducing the 
oil charge rate. Also, the improved de 
sign permits either cocurrent or coun 
tercurrent flow 

An elutriator is incorporated in the 














Figure 15. Cross Section—TCC Elutriotor 
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Figure 16. Solid-Bed TCC Reactor 


top of the structure which serves two 
purposes by removing fines: 


1) Prevents plugging in catalyst sys 
tem 

2) Helps to maintain catalyst activity 
by removal of a portion of the cir 
culating catalyst 


Flue gas is passed countercurrent to 
a portion of the regenerated catalyst 
stream at a velocity of about 17 feet 
per second which eliminates substan- 
tially all material finer than 14 mesh, 
according to Newton, Dunham and 
Simpson.** 

A typical elutriator is shown in 
Figure 15. 

Noll, Holden and Bergstrom** state 
that 100-200 pounds per day of dust 
are carried into the fractionating tower. 


A cyclone separator (the only one in 
the plant) is installed on the elutriator 
discharge where 1500 pounds of fines 
and dust are collected per day in a 
100-ton-per-hour unit. 

A different type of elutriator design 
is described by Simpson in a U. S. 


patent.*** In this design, a stream of 
catalyst falling vertically through the 
elutriator vessel is met by a transverse 
stream of purge gas. For clay pellets. 
it was found that a velocity of 6 feet 
per second would entrain particles 
0.02” in diameter and that a velocity 
of 30 feet per second would entrain 
particles 0.10” in diameter. 

Godwin has stated*** that a Cat-A 
activity of 31-33 is desirable for most 
economical operations with clay cata- 
lyst. In a unit charging 10,000 to 13,000 
bpd, with 100-ton catalyst circulation, 
and with fresh catalyst activity of 30-40, 
2.6 to 3.75 tons of fresh catalyst must 


be added per day to hold this activity 
level. 

Noll, Holdon and Bergstrom*® cite 
makeup figures of 0.5 to 0.6 pounds per 
barrel per day for maintenance of a 
30-31 activity index with clay catalyst. 
They quote 0.15-0.27 pounds per barrel 
per day makeup for maintenance of a 
34-36 activity index with synthetic 
catalyst. 

Bland and Smith*** have discussed 
the economics involved in TCC catalyst 
activity maintenance. The authors dif- 
ferentiate between: 
the mechanical loss fron 
through attrition an 
and 


Catalyst Loss 
the system 
elutriation, etc., 

Catalyst make-up—total catalyst added 
to the system to make up losses plus 
catalyst added (and balanced by de 
liberate withdrawal) for purposes of 
maintaining catalyst activity 

The authors conclude that maximum 

earnings are realized at a clay catalyst 
activity level of 30-32 activity index, 
corresponding to a makeup rate of 4 
tons per day for 10,000-bpd TCC plant. 
This is equivalent to 0.8 catalyst per 
barrel total feed. 


The Liquid-Charge Technique 

To avoid earlier limitations on the 
maximum boiling points of feed stocks 
to Thermofor units—limitations de- 
signed to insure vaporization of the 
feed—the liquid-charge technique was 
developed. This development permitted 
charging of heavy charge stocks directly 
and in their entirety—without prelimi- 
nary fractionation. (As will be pointed 
out, however, deasphalting is desirable 
to reduce coke formation.) 

Initial announcement was made by 
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Simpson*** and further details have 
been published by Simpson, Eastwood 
and Shimp.**° 

In order to effect vaporization of the 
feed stock by direct contact with the 
catalyst, enough catalyst must be used 
to furnish the required latent heat of 
vaporization. When circulating 100-150 
tons of catalyst per hour in a 10,000- 
bpd plant, as much as 50 percent liquid 
can be tolerated. Heavy stocks, almost 
100 percent liquid, require up te twice 
as much catalyst as in vapor-phate op- 
erations however. Even in this latter 
case, catalyst-to-oil ratios of 4.0 may 
suffice however. Another reason for 
higher éatalyst ratios in liquid charg- 
ing lies in holding down coke concen- 
tration on the catalyst to reasonable 
levels—both for activity maintenance 
and for proper kiln operation. Very 
high catalyst must be avoided 
since they result in over-cracking with 
excessive losses to coke and gas. 

Concurrent-flow, solid-bed reactors 
are employed in liquid and mixed-feed 
operations. The cross-section of such a 
reactor is shown in Figure 16. 

Noll, Hoge and Luntz of Houdry 
Process Corporation have reported** 
on the results of commercial TCC oper- 
ations on partially-vaporized charge 
stocks. The Paulsboro, N. J., unit of 
Socony-Vacuum Oil Company is the 
subject of the article. Development of 
improved catalyst and vapor-disengag- 
ing devices at the base of the reactor 
are outlined. 

Inverted troughs, connected at their 
ends to vapor manifolds were first used 
for vapor disengagement. Later designs 
featured “umbrella” collec- 
tors. 


ratios 


inverted 


Concurrent flow was found to have 


the following advantages: 


1) Better utilization of heat content oi 
inlet catalyst and oil streams. The 
ideal iso-thermal pattern is thus 
more nearly approached. In a coun 
tercurrent reactor the heat content 
epresented by the differential be 
tween catalyst inlet and bed temper 

the effluent vapors 

tributes to the bed 


atures was lost t 
here it 
temperature 
rhis increased heat utilization is re- 
flected in higher reactor tempera- 
tures for given inlet oil and catalyst 
temperatures. This difference is 50° 
F. for 1000° F. catalyst temperature 
and 900° F. oil temperature with a 
catalyst oil ratio of 2 
Ihe increased temperature results 
in an increase in 1-2 Motor octane 
numbers and 2-3 Research octane 
numbers. At equivalent tempera 
tures, however, there is no apprecia- 
ble difference in yields or product 
quality between cocurrent and coun 
tercurrent operations 
Carry-over of catalyst fines to the 
distillation tower is negligible 


all con 


Satisfactory catalyst-oil disengage- 
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Figure 17. Small-Scale TCC Unit 


ment is achieved at throughputs equiva- 
lent to 100 bpd per square foot of re- 
actor cross section. No abnormal 
breakup of catalyst was encountered in 
cocurrent operations. The pressure 
drop across the reactor and disengager 
is such that reactor seal legs in existing 
countercurrent TCC units are adequate 
for cocurrent operations. 

TCC liquid-feed operations at So- 
cony-Vacuum’s Casper, Wyo., refinery 
have been described by Weber**? and 
by Uhl*** as well as by Anonymous.*** 
Maximum feed stock preheat has been 
employed to hold catalyst-to-oil ratios 
to a minimum, minimizing coke lay- 
down and gas loss. 

Mechanical bucket elevators are em- 
ployed. The two elevators operate 
within cylindrical shells which are in- 
sulated on the outside. 


Small Thermofor Units 

A low-cost small TCC design has 
been developed wherein catalyst stor- 
age space has been placed above the 
reactor surrounding the seal leg. The 
reactor, hot catalyst storage, and feed 
hopper are thus built and erected as one 
single vessel. The inherent strength of 
this structure and of the kiln is also 
utilized to support platforms and to 
furnish top guides for the bucket ele- 
vators. An integral elevator design for 
both spent and regenerated catalyst is 
incorporated. By increasing catalyst 
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rates, it has been possible to eliminate 
vapor superheaters for reactor feed. 
The reactor and kiln sections of one of 
these small units together require a 
space of only about 30 x 40 feet, mak- 
ing their incorporation into an existing 
refinery plot plan an easy matter. The 
flow diagram of such a unit is presented 
in Figure 17. 

A U. S. patent issued to E. Utter- 
back*** inne a moving bed cata- 
lytic cracking unit designed for charge 
rates of 100 to 4000 bpd. The reactor is 
located above the regenerator in a sin- 
gle vessel and hot regenerated catalyst 
is lifted by screw conveyors in tubes 
rising through the reactor bed provid- 
ing heat of reaction by direct exchange 
through the tube walls. 

One small TCC unit which has been 
covered in detail in the literature is that 
of Leonard Refineries, Inc. at Alma, 
Mich. This unit went on stream on 
March 19, 1947. It was not an entirely 
new unit but, rather, the catalytic sec- 
tion of the TCC unit supplanted the 
reaction chamber of an existing thermal 
unit. 

Kelso, Peavy, Myers, and Hoge have 
reviewed the design and initial opera- 
tion of this unit*** as has Bland.*** The 
first turnaround of the Leonard unit 
was taken after an initial run of 222 
days. Its conduct has been described by 
Pfarr**’ and by others.*** 

On September 16, 1947, another 
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smalt TCC 
this one at Lion Oil Company at El 
Dorado, Ark. It was designed to process 
1500 bpd of gas oil together with 900 
bpd of vele stock, and has been de 

serib * L. Emert ind others 
Subsequently Carney, Noll i rd 
e have reported on the first years’ 

on of the Lion unit Phe 
first i 
ynths. durir 


unit was put on stream 


ore the turnarou 


ency was 97 percent 


ok only 


enerally ood 


seven days, ind 
onditior 
this time 

9 194 


still another 


ontinent al 


operation of th 


ved by Fenex Ho 


heer 
particle 

been effec 
little variation 
vent catalyst 


} 


cent while that of 


the regenerated 
bottom of the 
itistr insported 
the unit. The 


inipulated by 


ind 
scheme 
age 110 


1 relativel ex 


atively infl xible 
s higher catalyst 

en oil rate 
vil ratios 
Higher catal lov Dp v re 


burnit 


this perm ts} ( | t-to 
renerator design s 
zones are needed due to lowered carbor 
deposition per unit 
Also at high catalyst rates 
bility 
reactor is obtained 

The first “air-lift” TCC 


that of the Beaumont 


atalyst weight 
reater flex 
in heating the oil charge to the 
unit to @o or 
stream Texas 


04 


refinery of Magnolia Petroleum Com- 
pany has two identical 15,000-bpd units 
mounted in the structure. The 
is 270 feet high and the air- 
100 to 


same 
structure 
lift moves from 


hour through this distance 


900 tons per 

Air require 
ments for this transport system are 12, 
000 scfm at 2 psig. The air supply to 
the lift is split three ways—two enter 
the lift pot and the 


the lift pipe about halfway up the unit 


third entering 


Catalyst enters the lift pot via eight 
s from various seements 


Phese 


les upon 


streams encounter 


j entry which dis 
ute and aerate the catalyst properly 
The lift pipe 

mium, 0.5 percent molybdemum alloy, 

25 inches in diameter at the lift pot and 

> inches in diameter at its upper end 

n the sep his 

taper is incorpo! ited to ¢ ompensate for 

it is heated 
ind to maintain uni- 
is stated that low 
elocitves ar d stream! ned 

n make the use of steel for 

ind the use of 


isa lo percent chro 


irator-surgt hopper 
the expansion of the air as 
by the hot catalyst 

velocity It 
piping 
alloy 
rosior wear 


‘ resistance 


piates unnecessary 
lo reduce pressure drop the lift pot 
is located directly the kiln and 
the lift pipe through the center 
of the dou kiln and 


the reactor to the separator 


below 
rises 
rhnut-section 
ilor sicle 
ree hopper at the top of the unit 
Further details of iir-lift units 
ive been presented 
A “packaged” TC 
the air-lift prine iple has heen proposed 
for small charging 6000 
bod. Th packaged’ 
wed through the 


new 
unit embodving 
units below 
mit was devel 
joint efforts of So 
ny-Vacuum Oil Company and South 
western Engineering Company, Los 
units are unique 

1 standard oil field derrick is 
is the support structure for the 
kiln and air-lift This 
lso used to lift these vessels 


and 


iss¢ mbly 
d iringe construction 
eliminates the need for special rigging 


equipment 


futomatic Control Problems 
At constant throughput, the desired 


product is obtained by control of 


ita 


Kiln variables subject to control are 


the following: 


PROCESS 


Holdon. and 


opera- 


Noll, 


satistactory 


According to 
Bergstrom most 
tion is obtained by keeping all cooling 
coils in service and varving air rate and 
temperature 
in the Thermofor 


Reactor controls 


process may be summarized as follows: 


tweet 


es e be 


controls are illustrated it 


These 
Figure 18 

Kunkel has published a 
three articles on the Paulsboro, N. J. 
PCC unit of Socony-Vacuum Oil Com 
pany 2) the 
catalyst 
trols 


series of 


1) the flow and process 
elevator, and 3) the con 
The measurement of solids flow is 
to control of the TCC 
ess. The general problem has been dis 
cussed by Kellev 

\ depre ssuring pot is used at the base 
of the reactor, as described in a patent 
Hornberg, and Drew**® to 
of the butterfly 


necessary proc 


by Payne 
prevent jamming flow 
control valve at the base of the reactor 


The indication of solids level in a 


feed hopper, reactor or kiln is a prob 
lem in itself and unique methods have 


been applied to its solutior 


Kelley has 


ind cators 


ontinuous 


described’*™* « 
level 


An entire hopper may be spring 
induction-coil instru 


deflectior 


mounted and an 
ised to indicate 
which indicates hoppe r level indirectly 
to Kreig 

The most 
measurement in TC( 


ment sprin 
according 
method of level 


inits employ sa 


recent 


source of radioactive rays at the base of 
the bed and hed 
depth as a function of absorption of the 


measurement of the 


ravs as indicated by a receiving counter 
located above the bed 

Capacitance measurements may also 
be employed to detect catalyst levels 
4 U.S. Patent by Brockman and Cento 
fanti®®* covers such a technique. 

{ patent has been granted to Simp 
son**’ on a method of varying space 
velocity in a TCC reactor. It covers tele 
scopie downpipes for a TCC reactor to 
permit variation in bed depth with 
consequent variation in space velocity 
at a constant hydrocarbon feed rate 
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Carbon Formation and Burning 


It has been stated by Simpson, East- 
wood and Shimp**® that only the TCC 
process can handle residual stocks due 
to inability of other processes to handle 
the coke produced. Even so the carbon 
residue of such stocks should not ex- 
ceed 4 percent. 

TCC kilns are tall, square vessels 
a typical 10,000-bpd unit having a kiln 
120 feet in over-all height with an in- 
ternal cross-section area of 100 square 
feet. They are designed for about 3-psig 
operating pressure, have carbon steel 
shells, and are protected by a six-inch 
layer of internal insulation with a re- 
fractory surface adjacent to the flowing 
catalyst. 

The use of suspended wall linings in 
TCC kilns has been described by 
Johanson.*** 

Cooling in the TCC kiln is accom- 
plished by direct generation of steam 
at 450 psig from water circulated 
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Figure 18. Instrument Diagram, TCC Unit 


through alloy steel tubes. The cooling 
tubes are usually 2% inches od on 414 
inch centers. Water is pumped through 
the tubes at a rate of 5 times the design 
steam-generating capacity of the kiln. 
A flash drum is employed, a feed-water 
pump maintaining the level in this 
drum, steam leaving to the refinery 
steam distribution system. Typical 
water rates are 300-500 gpm, according 
to Noll, Holdon and Bergstrom.**? A 
removable plug type of header is em- 
ployed at one end of the steam coils to 
permit cleaning or inspection if neces- 
sary. 

As fundamentals in kiln design, one 
encounters catalyst-to-oil ratios by 
volume of 1.5-3.5, a spent catalyst 
stream entering the kiln at 800-850° F. 
and containing 2-4 weight percent of 
carbon, and a requirement for a regen- 
erated catalyst stream leaving the kiln 
at 850-1050° F. and 
than 0.5 weight percent carbon. This 


containing less 
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coke deposit consists of carbon and 
hydrogen usually in the proportion of 
20:1 by weight. 

Hagerbaumer and Lee*® have evalu- 
ated the factors in coke burning from 
TCC bead catalyst. 

Newton, Dunham and Simpson have 
presented engineering data on carbon 
burning in Thermofor units.'"* 

They point out that alternate burn- 
ing and cooling zones are employed to 
maintain the catalyst being regenerated 
below 1150° F. (to prevent catalyst de- 
terioration) and above a minimum tem- 
perature to insure initiation of com- 
bustion. 

Dart, Savage and Kirkbride have 
published comprehensive data on the 
regeneration characteristics of clay 
cracking catalyst.'** 

Simpson, Eastwood and Shimp have 
shown**® that determination of Conrad- 
son carbon residue of the feed stock is 
very useful in predicting the laydown 
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of coke on the catalyst in liquid-charge 
operations 
The rate of catalyst flow through the 
kiln is controlled by a valve in the dis 
The temperature of cata 
the kiln is regulated to that 
desired in the reactor by cooling coils 
located below the bottom burning zone 
The inlet air temperature to the kiln 
s controlled by the addition of heat in 


i direct-hired 


talyst Ele 


is the major mec hanical 


charge line 


lyst leaving 


air heater 


The Ca 


The elevator 


“alors 


t in the fixed-bed units 


Such 


item not preset 
‘ mnsidered earlier n this volume 
elevators are unique for their size and 


extremely severe operating conditions 

\ typical elevator may be 200 feet 
high. The catalyst weighs 40-50 pounds 
per cubie foot and must be handled at 
the rate of about 100 tons per hour in 
1 10,000-bpd unit. It picks up clay at 
900° | ind trar sports it ata speed of 
20-100 feet per minute 


The elevator 


double chain with 
buckets mounted 
The buckets are of 10 
ir 0 stee] The 

nted or 


expansion 


proper consists of a 
1 continuous line of 
the chains 


rage heat-resist 


betwee n 


bottom § chain 
1 walking beam 


’r is maintained in a gas 

held under 

is pressure 

i is 4 iled | y 
packing land. The 


l6-inch travel due to expan 


seve ral ine he s 
The top 
1 conventional 
lower shaft under 
roes up 


mnventional 


to 
sion and hence carries a « 


packing gland in a ground seal plat 
which is held against a packed frame 
in the elevator casing by spring pres 
The elevator is protected against 
counterrotation in the event of 


failure by brakes. The 
sprocket shafts are water cooled 


sure 
power 


elevator 


200) 


BAFFLE 
WALL 


eeeeereeeesereer: 








Figure 19 (above, left). Pebble Heater 


Figure 20 (above, right). Rotary Pebble Feeder 
Both used through courtesy of the Journal of 
the American Ceramic Society.) 


Elevator operation at 900° F. im 
poses severe lubrication problems and 
a light volatile oil containing about 30 
percent of fine graphite has been used, 
as cited by Newton, Dunham and Simp- 
son The oil is vaporized without 
residue and the layer of graphite effec 
tively lubricates the sprocket teeth and 
chain 
life of catalyst elevator 
as in 


The useful 
chains has been given by Noll” 
excess of three years and by Godwin 
is 24,000 hours 


Act ording to Noll, Holdon and Berg 
strom a traction drive has replaced 
sprockets in some newer TCC units. 
Thus, is distributed around the 
surface of the traction rim instead of 


locally at the 


wear 
being concentrated 
sproe ket teeth 

Power requirements for TCC eleva 
tors have been reviewed. 


A new three-compartment split 
bucket elevator has been installed on 
small TCC units which circulate 50-75 
tons per hour. This unified design re 
sults in a considerable percentage re 
duction in Mixing be 
tween the center (regenerated) catalyst 
compartment and the outside 
(fresh) catalyst compartments has been 
found to be less than | percent of total 
circulation, although up to 5 percent 
could be tolerated from a process stand 


power <« osts 


two 


point 

Since the elevator chain 
more than 100° F. below the adjacent 
catalyst, the chain temperature in this 
improved design is only 750-800° F 


operates 


ELEVATOR 











according to Noll, Holdon and Berg 
strom. 

Mercier has described the construc 
tion and operation of the TCC hot cata 
Mercier and Collins 
hot-catalyst 


lyst elevators. 
have also described the 
elevators 

The mechanical complexities of hot 
catalyst elevators has resulted in their 
replacement in newer units by air lifts. 
lifts, ete. One even 


covers a molten-lead lift. 


flue-gas patent 

Molten lead or liquid mercury —may 
be used but lead is preferred. Another 
patent’™' covers molten lead as the con 
veying agent to impart kinetic energy 
to the granular pellets in a moving bed 


Catalyst Development 

In adapting the Thermofor kiln to 
cracking plant service, a catalyst was 
devised with flow characteristics simi 
lar to those for perc olation clays. Such 
clays range from 4 to 60-mesh but 
cracking catalysts have since 
stricted to 4 to 10-mesh. This latter size 
(0.1-0.2 inch in diameter) is large 
enough for convenient manufacture, is 


been re 


of proper size to permit ready flow of 
vapors through the bed, yet permits dif 
fusion into the individual particles. De 
tailed studies of pellet flow in early 
design work were made using colored 
pellets in a transparent reactor model 

The need for a more rugged catalyst. 
with improved attrition resistance, has 
since resulted in the development of a 
“bead” catalyst. These hard, translu- 
cent beads are manufactured by the 
process already described in detail in 
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the section on catalyst compositions 
(Part II). 

The first experimental beads were 
produced in 1942 and the first plant 
for their commercial production was 
started up at Paulsboro, N. J., by 
Socony-Vacuum in May, 1944. 

Bead catalyst have been described by 
Porter®”* and their properties reviewed 
by Hagerbaumer and Lee.*** 

An economic comparison of bead and 
clay catalyst had been presented by 
Evans.** 

A harder bead catalyst has been de- 
veloped for the new “air-lift” units.**° 
Its composition is roughly 85 percent 
silica-15 percent alumina. It contains, 
in addition, 0.003 percent chromium to 
minimize afterburning by suppressing 
CO formation in combustion. Its cost 
in February, 1952, was $265 per ton. 

As an example of the serendipity 
which has entered the catalytic crack- 
ing story so many times, a new pellet 
dryer for TCC catalyst offers other 
diverse uses according to Payne and 
Lechthaler.*** Undried pellets are 
flowed downward in solid streams 
through screen-wall cells through 
which air is blown. Applications in the 
drying of grain or foodstuffs and in the 
contacting of a gas with an absorbent 
are suggested by the authors. 

A unique type of catalyst which has 
been proposed for a moving-bed reac- 
tor is one using a combustible support 
for the active catalytic material. This 
is covered in a U.S. patent by Phillips 
Petroleum Company.*** Charcoal, coke 
or sawdust, in sizes from 8 to 14-mesh, 
is sprayed with a suspension of alu- 
mina in a rotating drum. It is then 
dried in a current of hot air and fed 
concurrently with oil vapors into the 
reactor. Catalyst regeneration may be 
simplified or avoided, it is claimed. 





Thermofor Pyrolytic 
Cracking 





This is an 
adaptation of the Thermofor catalytic 
cracking process, but which has many 


with 


non-catalytic process 


features in common 
and which therefore 


mechanical 
the TCC 
is worthy of consideration here 
T he Pe bble He ater 

The principle employed in the peb- 
ble heater, the forerunner of the Ther 
mofor Pyrolytic cracking process, is an 


process, 


adaptation of that used in the Royster 
pebble stove. The Royster pebble stove 
used a stationary pebble bed operating 
en_the regenerative principle. It has 
heen used for superheating steam for 
coal gasification as described by Strim 
beck et al. 

The pebble heater has heen described 
by Norton * It was developed early 
Publishin 
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Figure 


in the 1940’s by the Babcock and Wil- 
cox Company for the superheating of 
steam at temperatures above those per- 
missible in metallic exchangers. It con- 
sists of an upper direct-fired section 
which drops heated pebbles into a 
lower section which may be used to 
heat process gases or may be used as 
a reactor tor vapor-phase operations at 
high temperatures 

Longitudinal and transverse cross 
sections of a pebble heater installation 
are shown in Figure 19. A bucket ele- 
vator lifts the cold pebbles from the 
bottom and recharges them at the top. 
The average « ye le on the pebbles 1s x0 
to 50 minutes 

High transfer surface in a pebble 
bed per cubic foot of volume is a major 
advantage of this type of unit. The 
pebble bed is compared with other 
types of heaters as follows (square feet 
per cubic foot): 

Pebbles, 5/16 

Pebbles, ! 


Steel tubes 


90 
3.0-5.0 


314 centers 


nerat } kerbricl 
era cnecKke TICK 


Specific heats of pebbles used vary 
from 0.25-0.30. 

Average bed heights would range 
from 3 to 5 feet. Pebbles may be mul- 
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21. Thermofor Pyrolytic Cracking Process 


lite (72 percent Al,O,, 28 percent SiO, ) 
or kaolin or pure alumina. Maximum 
bed temperatures are restricted by re 
fractory operating limitations and ob- 
tainable combustion temperatures. Tem- 
peratures differences between pebbles 
and gas will average 200° F. for usual 
operating conditions. The limiting fac- 
tor on heater capacity is that gas ve- 
locity which will cause pebble lifting 
or stoppage of pebble flow through the 
throat. Flows of 700-1000 pounds per 
hour per square foot of bed give pres- 
sure drops of about 7 inches of H.O 
per foot of bed height and heat transfer 
coefficients of 5 to 8 Btu/(hr.) (sq. ft.) 
(°F.). 

Relatively small bed diameters (com 
pared to commercial cracking unit 
sizes) of the order of 24 inches may be 
employed in pebble heaters. 

To avoid the use of valves, solids 
flow in the system is controlled by a 
rotary table feeder, as shown in Figure 
20. A variable-speed drive controls the 
table rotation. 


TPC Process Outline 

The Thermofor Pyrolytic cracking 
(TPC) was announced by 
Socony-Vacuum in May, 1948. Produc- 
tion of ethylene and aromatic hydro- 
carbons from low-grade oils and light 


process 
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Houdry Catalytic Reforming Process 


wneher for cooling eflluent gases 
1 pebble bed from 1650 to 6000 

'y a water quench 

\ patent by Robinson 


se of separate pe bble heaters for pre- 


covers the 
of hydrocarbon and hydrogen 
streams. The hydrocarbon (ethylene) 
ind hydrogen streams are joined and 


heating 


passed over a titania catalyst in a proc 
ess for the manufacture of acetylene 





Houdriflow Process 





As pointed out in the discussion of 
the Thermofor moving-bed process, the 
catalyst elevators a definite 
maintenance and operating proble m 
The elimination of the elevators by an 


newer TCC units has been 


represent 


uir lift in 
rev le wed 

A further development in moving 
bed processing would be location of 
the reactor above the kiln in a single 
This constitutes a major feature 
which uses 


vessel 
of the Houdriflow process 
1 flue gas lift for the catalyst. The 
elimination of restrictions on catalyst 
low by elimination of the elevator 
permits higher catalyst-to-oil ratios and 


simplified regenerator design 

Thus, the air-lift is employed in TCC 
plants and the flue-gas lift in Houdri- 
flow plants. Other methods of elevator 
elimination are possible; conveyance 
of catalyst by the feed stock is featured 
in a process patented by Union Oil 
Company of California.““* As men- 
tioned earlier, a molten-lead lift has 
also been patented. ’ 

The Houdriflow catalytic 
process was announced in September, 
1948, and its estimated economics were 
evaluated in a paper presented before 
the AIChE in New York in November, 
1948, by Dart, Kirkbride, and 
Peavy ‘. 

Peavy. Weinrich. Hornaday and Noll 
have further Houdriflow 
economics with respect to over-all re- 


cracking 


Burtis. 


discussed 


finery processing schemes 


A schematic flow sheet of the Houdri 
flow process 1s presented in Figure 22 
As shown, catalyst in the upper lift hop- 
per flows by gravity through the reactor 
into the catalyst distributor 
atop the reactor section. Here, as in 
liquid-feed TCC units previously de 
scribed, 80 percent of the catalyst enters 


seal leg 


the bed is an annular curtain sur 
rounding the feed nozzle and the re 
enters the bed 


whose 


maining 20 percent 
through peripheral feed pipes, 
leneth determines the height of the cat 
alyst bed in the 
through 


reactor. The used cata 


lyst passes disengaging and 
steam-purge zones at the base of the re 
actor and then by way of a second seal 
leg into the kiln catalyst distributor. The 
kiln contains two burning zones sepa 
rated by the channel-ty pe distributor for 
regeneration air. Air is supplied at 
ibout 10 psig and its path is counter 
current in the uppe I burning zone and 
Regener 


through 


concurrent in the lower zone 
ited catalyst flows by gravity 
the lower lift hopper from which it is 
transported by flue gas to the upper lift 
whereupon the cycle is re- 
As in conventional TC( 


remove 


hoppe r 
peated units 


an elutriator is used to fines 


from the catalyst 


4 5000-bpd Houdriflow unit occupies 

a ground space of 64 x 42 feet including 
the fractionator as well as the main 
structure Overall height of the unit 
is slightly more than 200 feet. The re 
actor section is 14 feet in diameter by 
10 feet high, the regenerator is 

181 > feet in diameter by 56 feet high 
he catalyst storage vessel is 12%, feet 
in diameter by 130 feet high and has 
300 tons of catalyst for 


about 


capacity for 
shut-down purposes plus 50 tons fresh 
catalyst storage 

Automatic control features of a Hou- 
driflow unit at the Blue Island, Il.. re- 
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Figure 23. Construction Detail of Moving-Bed 
Coke Filter 


finery of Petco Corporation are de- 
scribed by J. Stackner.** 

Burtis, Dart, Kirkbride and Peavy 
have presented data*** on operation of 
a gas lift 6 inches in diameter by 175 
feet high. The power requirement for 
this regeneration air blower was about 
125 hp. A maximum circulation rate of 
320 tons per hour was achieved. Pres- 
sure drop was 6 psi 

It has stated*** that 
losses may be maintained in the range 
of 0.01 to 0.02 weight percent of the 
catalyst circulation rate. This is roughly 
equivalent to 0.2 pounds per barrel of 


been attrition 


reactor thruput 

The first commercial Houdriflow unit 
was built at Sun Oil Company’s Toledo 
refinery and in May, 
1950. It has four reactor-kiln sections 
each of 7500-bpsd capacity with indi 


went on stream 


vidual gas lifts in a common structure 
It has a single feed preparation, gas re 
distillation 
blowers each serve a 


covery and section. Two 
regeneration air 
pair of kilns. This unit has been de 
scribed in detail by Barton. 

The second Houdriflow built was that 
at the Drumright, Okla., refinery of 
Tide Water Associated Oil Company. 
It has been described in detail , 

Since the development of the original 
Houdriflow design as typified by the 
Sun-Toledo and Tide-W ater-Drumright 
units, an improved flow scheme has been 


devised and is illustrated on page 108 


September, 1952 


A Gulf Publishing Company 


The modified design incorporates the 
following changes: 

1) Mounting of reactor directly on 
the kiln with no intervening seal leg— 
reducing over-all unit height substan- 
tially 

2) Elimination of pressure balance 
between reactor and kiln; top pressure 
is essentially atmospheric 

3) A new and simplified 
vapor disengagement system 
base of the reactor 

4) The use of relatively inexpensive 
thermo-compressors for compression 
of lift gas, permitting the use of a sin- 
gle-stage fresh air blower for the kiln 


catalyst 
at the 


Air blower discharge pressure in the 
modified units is 4 psig. Pressures at the 
inlets and outlets of lower and upper 
burning zones respectively are approxi- 
mately 3.5, 2.0, 2.0 and 0.3 psig. A 
portion of the flue gas from the lower 
burning zone is compressed by thermo- 
compressor to 5-6 psig for lift opera- 
tion. The motive fluid in the thermo- 
compressor is 150 psig steam. 

The over-all development of Houdri- 
flow catalytic cracking finally resulting 
in the improved units outlined above, 
has been outlined.*® 

Other types of gas lift moving-bed 
units have been patented. One of these 
is a single-vessel unit with a central lift 
pipe and the reactor above the regen- 
erator as described by K. M. Watson.**? 
Charge oil vapors are used as the con- 
veying medium in the catalyst lift. 





Miscellaneous Moving-Bed 
Applications 





Miscellaneous applications of the 


moving-bed technique have been re- 
viewed by Sittig.**” 

Other applications include the vapor 
ization of sulfur by a moving-bed proce 
ess as patented by C. A. Porter, and 


M. M. Marisi« 


A moving bed coke filter for remov- 
ing very fine dust entrained in air is 
shown in Figure 23. As shown, a water 
lift is used to convey the coke. Such a 
device has been proposed as a substitute 
for a Cottrell precipitator. Egleson has 
described such a filter in a thesis sub- 
mitted for the MS degree in Chemical 
Engineering at West Virginia Univer- 
sity in 1949 and quoted by Strimbeck 
et al.**° 

A British patent®™* covers a new proc- 
ess for the manufacture of CS, from 
carbon and sulfur based on introduc- 
tion of superheated S vapors at 650 
700° into a charcoal bed. The sulfur is 
heated by the countercurrent flow of re- 
fractory (Mullite) pebbles at tempera- 
tures of 1150°-1200°, 

The desulfurization of hydrocarbons 
in a moving pebble bed apparatus is de- 
scribed by Robinson.*** 

One novel moving bed application is 
covered in a U. S. patent by Alleman 
and Quigg.*** In this process the mov- 
ing bed is used for heat removal at low 
temperatures as opposed to the high- 
temperature operations generally con- 
nected with moving-bed techniques. 
Here the pebbles, preferably of nickel 
steel or nickel-copper alloy are cooled 
to a temperature near liquid air tem- 
perature in a pebble cooler and then 
dropped to a purifier chamber where 
liquid air, CO,, and water are removed 
from a feed at 
lower levels. See Figure 24. 


gaseous successively 

A thermofor-type pebble bed appa 
ratus finds application in the paper 
industry. Lonngren’s patent 
evaporation of water from black liq- 
result 


covers 


vor and the combustion of the 
ant residue. 


lhe continuous contact coking proc- 
ess (CCC) was a cooperative develop- 



































Figure 24. Moving-Bed Process for Removing Condensibles from Air 
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ment of The Lummus Company and 
Gulf Research and Development Com 
pany. It has been described by Schutte 
and Offutt.°” 

A flow diagram of the CCC process 
144. The residum 
feed is preheated to 750°-850 F. 
fired heater and is then contacted with 
hot circulating coke particles. Details 
of admission of feed to the coke bed 
were covered ina patent ” These parti 
cles are 14-inch to 34-inch in diameter 
and their temperature may range from 
850°-1000° F. by changing the circula 
tion rate or the firing rate to the heating 
chamber. The oil feed creates a varnish 
like coating on the coke particles during 
their 15 to 40 minute residence time in 
the coking chamber. A vapor fraction is 
distilled from the coke surface as coke 
forms and is withdrawn from the top of 


is shown on page 


in a 


the chamber to recovery and fractiona 
tion 

The coke stream passes down a seal 
lee into the reheater. Here direct com 
bustion heats the coke parti les. Coke 
withdrawn from the 
veyed to the top of the coking chamber 
again by bucket elevators or by a vapor 


reheater is con 


Elevator service is less se 
vere than in TCC cracking due to the 
less abrasive nature of the coke and the 


lift system 


lower operating 
1Oous cokir 
Vapors tron 


temperature in contin 


okit 14 chamber are 
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Figure 24a. Cross Section, Hypersorper 


Operating pressures of 100-500 psig and 
temperatures of S00°-1100° F. are 
spec ified 

It is interesting to note that William 
Meischke-Smith, in a U.S. patent 
granted in 19235,*° 
iron balls heated by combustion 
of carbon deposited on the balls in the 


covered a process 


ising 


process and circulated in a closed cycle 


Hypersorption 


The Hypersorption process was de 
veloped by Union Oil Company of Cali 
fornia for the separation of light gases 
It has heen des ribe d by Be rg and Brad 
ley,*’* by Bland * 


Through application of the moving 


* and by Berg et al.* 


bed principle to adsorption, the first 
ontinuous adsorption separation tech 
nique was devised. As shown in the flow 
diagram on page 250 the adsorbent 
irbon flows down through a cooler into 
the adsorption zone. An unadsorbed top 
the 
Heav eT molec ule sare adsorbed 


product is removed from below 
cooler 
the carbon flowing down the column 


it are stripped off in the Downtherm 


heated section at the base. The desired 
product stream is withdrawn just above 
this stripping section. Steam stripping 
completes the residence of the carbon 
in the column. The particles are then 
raised by gas lift to the top of the col- 
umn again. A portion of the circulating 
carbon stream is withdrawn and passed 
through a fired tubular heat exchanger 
where high-temperature steam treat- 
ment maintains its activity. 

The Hypersorption column thus re- 
sembles a conventional fractionating 
column with feed in the center, con- 
denser at the top, and reboiler at the 
bottom. 

The first commercial Hypersorption 
unit began operations in May 1947. Its 
application to a variety of processes has 
been proposed. These include: 

1) Purification of synthes 


such as H 


in chlorination processes 
rat ' ‘ N ; 

vas 

Recent Hypersorption unit designs 
have been described by Union Oil Com 
pany of California.*”* A sectional eleva 
tion of a commercial unit is shown in 
Figure 24a 

The moving-bed technique has been 
considered for adsorption refining of 
Eagle and 


Such a process would compete 


lubricants according to 
Scott.” 
with solvent refining for separation of 
a paraffinic raffinate from an aromatic 
extract. A cyclic fixed-bed process was 
settled on however due to fundamental 
limitations of the moving-bed for this 


process as follows 


Hypersorption is discussed here be 
cause of its mechanical kinship to mov 
ing-bed cracking processes. This rela 
tion was borne out by the announcement 
in February, 1952 of Hyperforming, a 
relorming process.*’’* See 
of this 


continuous 
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Figure 25. The Original Upftiow Process 





Part VI. Fluidized Solids Processes 





HE use of a “fluidized” solid 
g as a catalytic medium has 

many general advantages as 
outlined by Hall and Jolley,*°* and by 
D. L. Campbell: 


It also has some inherent disad- 
vantages as discussed by Hougen and 


Watson: 


105? 


distributed through the en 


tire bed, increasing secondary reac- 
It also that a larger 
required for a given con 


ucts are 


means 
reactor 1s 
version 


Kalbach has also discussed the pros 
and cons of fluidized processing.*’” 

The use of fluidized solids in indus- 
trial operations has as its background 
(prior to catalytic cracking) the Wink 
ler gas generator and the Fuller- 
Kinyon pump with its applications to 
the pneumatic conveying of cement, 
grain, etc., as discussed by Kalbach.* 

A patent on the roasting of ores 
granted in 1879*"* probably represents 
the earliest approach to the commer- 
cial application of fluidized solids. 





Fluid Catalytic Cracking 





Introduction and History 

As described by Russell,**” 
velopment of the fluid 
Standard Oil Development Company 
covered a Catalytic 
hydrogenation work in the early 1930's 


the de 
process by 
ten-year period 
was the first step in the catalytic pro 
duction of motor fuels. High capital 
investment and low gasoline quality 
from 
to be 
processes. 
Fixed-bed 
first studied and a pilot plant was 
erected at Baton 1937.*?° 
Then a powdered-catalyst pilot plant 
was built in which the powder was 
forced into a vaporized oil stream by 


hydrogenation caused attention 
turned to other possible 


catalytic cracking was 


Rouge in 


1 Gulf Publishing Company Publication 


a screw conveyor. It was found, how- 
ever, that the screw conveyor kneaded 
the powdered catalyst into pellets. At 
this point, 400 individuals (one-third 
technical men) had worked two years 
and spent nearly $1 million on this 
one process. 

The discovery that the powdered 
catalyst could be fluidized and 
“poured” in dense form from a down- 
pipe into the floving stream of oil 
vapors made the process into a suc- 
cessful one. Five million man-hours of 
research, development, and engineer- 
ing went into the final Fluid process. 
An additional 125,000 hours of engi- 
neering work were required to design 
a specific plant installation. 

O'Dell was issued a patent*’? on 
August 6, 1940, covering the handling 
of catalyst as a “fluidized mass.” Fur- 
ther patents have been issued on the 
fundamentals of the process.*!* 414 415 
416,417 

Densities and velocities in the vari- 
ous sections of a Fluid catalyst reactor 
or regenerator vessel may be summa- 
rized as shown in Table 17 


TABLE 17 


Density 
) ib./ft.4 


5 ib. /it.4 ft. /aee 


Location Gas Velocity 


5 t ser 


18 


An elaborate 
various 
entire Fluid catalytic 
illustrated by 


as given by Daniels.‘ 
presentation of the solids 
streams in an 
cracking 
Daniels.*** 

Standard Oil Development Company 
designs have been designated as 

I The 1941 upflow design 
lel Il The 1944 downflow 
I] 


I Phe 1947 balanced pressure 


unit 1s 


design 
el 


desig 


The Original Upflow Process 
f Vodel 1) 

[he original upflow Fluid cracking 
illustrated in Figure 
25. The plant consists essentially of 
separate upflow cracking and regen- 


flow scheme is 


eration sections 

Regenerated catalyst from a storage 
hopper flows by gravity down a stand- 
pipe, enters the line carrying hot oil 
vapors, and is entrained up into the 
reactor. 

In some early units, a furnace was 
employed to vaporize the charge. Just 
as we have seen in the evolution of 
lhermofor cracking, however, a tech- 
nique was developed for the process- 
ing of liquid charge stocks. This was 
accomplished by introducing the hot 
catalyst directly into the cold (possi- 
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bly preheated but not vaporized) oil 
stream and vaporizing the oil at the 
solids pickup point 

The cracked products and the spent 
catalyst flow together from the top of 
the turbulent mass in the reactor in the 


They 


where the oil 


uptlow process enter cyclone 


separators vapors are 
taken 
the spent catalyst is dropped into a 
which feeds i 


undiluted air 


overhead to fractionation and 
spent catalyst hopper 
standpipe A, 


stream picks ip catalyst from the base 


second 


of this standpipe and carries it into 
vessel Re ren 
of the re 
dropped into 


the uptlow regenerator 
erated catalyst from the top 
se} arated 

er feeding the 

ind complete s the 

Fischer, Cohr 

scribed the origina 


fresh catalyst 
evele 


sweeney 


iis scheme 
by the 
the downtlow ce 


is ae 


aced entirely 


creas 
trate 
dense 

cle riy 
small an solids 
leaves the tor with the 


cracked vapors 


ess th . . ! 


»wntlow proc 


contrast to complete 
entrainment in the upflow process 

The downflow process has the fol 
lowin ady intages ordi 


phree et al 


Improved Downflow Process 


ontrast to 100 
w process 


vered im 


reactor—and 


reactor cal 


\ more detailed flow sheet of an im 
proved downflow fluid cracking plant 
is shown in Figure 26 

Catalyst drops from the regenerator 
through the slide valve into the reactor 
Catalyst is with oil 
amounts from 5-30 


inlet line mixed 
it this point in 
pounds of catalyst per pound of oil 
This corresponds to 8 to 50 tons of 


catalyst per minute circulated in a 


15,000-bpd plant. The mixture flows 


iIpw ird into the reactor where it seeks 
1 level and forms a turbulent boiling 
bed. This 
diameter of 25 feet and a height of 50 


hold as 


catalyst 


reactor vessel may have a 


feet and may much as 75 to 
100 tons of 
Catalyst leaves the reactor by way 
of a stripping zone where heavy liquid 
hydrocarbons are stripped off by 
This catalyst drops through a 
and meets the regeneration 
which into the 
regenerator. A regenerator vessel in a 


a holdup 
Catalyst 


steam 
slice 


air stream 


valve 
carries it 
15,000-bpd unit may have 
to 150 to 300 tons of catalyst 
drops from the 
lined above and begins the cycle again 

Catalyst from the 


regenerator as oul 


regenerator 1s cy 


cled through a regenerated catalyst 
cooler in many units to impart a wide 
degree of flexibility to the catalyst-to 
oil ratio. The cooling medium em 
ployed in this exchanger may be raw 
oil charge stock, which is thus further 
preheated after it has passed in heat 
exchange with the fractionator bot- 
toms. It may be boiling water, produc- 
As a certain amount 
from the 


ing refinery steam 
of heat must be 
regenerator, it is easily seen that when 
part of it is transferred in such a cata 


remove d 


lyst cooler, less remains to be trans 
ferred to the catalyst circulating be 
reactor 


catalyst-to-oil 


tween the and regenerator 
Thus, a 
permitted 

Cracked products from the top of 
into the base of the 
of this tower is 


trays 


lower ratio is 


the reactor pass 


fractionator. The base 
equipped with disc and donut 
over which bottoms are 
lated. Thus entrained catalyst in the 
product stream is knocked out by the 


and pre 


he avy circu 


curtain of recirculated oil 
vented from plugging the bubble trays 
This 
circulating stream recovers useful heat 
from the hot feed for ex 
with the crude as well. A small 
slurry is 
This 
recirculated slurry oil amounts to 3 to 
10 percent of the fresh reactor charge 
and contains about 0.5 pounds catalyst 


in the upper part of the column 


column 
change 
portion of the circulating 


withdrawn for catalyst recovery 


per gallon. By maintaining solids con 
below. this 
pumps 
avoided. Early practice involved return 
of this directly to the 
reactor feed line. This practice caused 
complete coking of the bottoms prod 
Thus a Dorr thickener 


been introduced permitting 


centrations heure, serious 


erosion of and valves is 


| 
siurry stream 


uct recycled 
has since 
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recovery of 70 percent of the recycle 


oil as clear heavy oil containing less 
than 0.01 pounds catalyst per gallon 
The thickened sludge is then pumped 
to the reactor inlet line 

Turbo blowers are used to compress 
the regeneration air to 13-15 psig. The 
air stream flows through an auxiliary 
burner used on and then to 
the base of the catalyst stand- 
pipe. Here it picks up the catalyst and 
carries it into the regenerator where 


coke is burned off at 1100-1150° F. 
and 2-4 psig. The regenerated catalyst 


startups 
spent 


carbon 
bed 


separator 


contains about 0.5 percent 


Flue gas, leaving the boiling 


passes through a_ cyclone 
returned 
to the bed through a dip pipe. The 
then through a 
waste heat boiler and finally to a Cot 
trell The flue 


charge to the atmosphere 


where entrained catalyst is 


gases further 


pass 
precipitator gas dis- 
contains 
about 0.15 grains of solids per cubic 
foot 

Wickham in a 


mechanism of 


discussion of the 
fluid-catalyst 
has presented an interest 


flow in 
cracking‘ 
ing elevation drawing which is repro- 
Figure 27. It em- 
magnitude of support 


duced in clearly 
phasizes the 
these 


structure necessary to 


huge pieces of equipment a hundred 


support 


feet or more above grade. 
Modifications in the design of down- 


ther, 195? 


oxen 


1 Gulf Publishing Ci 
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Figare 


flow units to provide the additional 
capacity required in World War II 
have been outlined by Murphree, 
et al.* 

An improved downflow 
first to use microspheroidal 
catalyst—is that of Shell Oil 
pany at Houston. Armstrong and 
Denker have published details of this 
unit.*** It has also been described by 
Daniels*®® and by Thornton.* 

This unit has a charge capacity of 
17,000 to 25,000 bpsd. Catalyst in 
is 600 tons and the catalyst 
circulation rate is about 800 tons per 
hour. It features welded construction 
throughout, estimated 20 
percent in steel, 27 percent in cost and 


unit——the 
(MS) 


Com 


ventory 


Saving an 


13 percent in construction labor over 
a riveted unit. Detailed unit weights 
and unit costs of the equipment in this 
plant have been published by Brum- 
merstedt.* 

Use of MS catalyst has permitted 
elimination of Cottrell 
due to reduced attrition of this type 


precipitators 


of catalyst. Two-stage cyclone separa- 
tors are now adequate. Elimination of 
the precipitator has also enabled the 
designers to eliminate the waste-heat 
boiler which heretofore constituted a 
major maintenance problem. 
['wo-stage cvclones are also incor- 
porated in the top of the reactor in the 
Shell Houston unit, replacing single- 


»mpany Publication 


27. Elevation Drawing 
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Fluid Cracking 
Plant 


stage cyclones in some earlier units 


[he improved catalyst recovery ef 
fected as a result of this change pet 
mitted elimination of the Dorr 
thickener 
stream in 
tank 

lhe catalyst-to-oil ratio in this plant 
has been reduced to 7:1 by the incor 
poration of a preheating furnace. This 
low ratio permits 


slurry 
in the fractionator bottoms 


favor of a simple settling 


use 


1 steam stripping effi 
burden. This 


tuction m 


the lower 
steam 
10.000 
steam at 550° | 
ulating 13 


t catalyst This 


iarked 
r} 


is unit uses 

ur of 
when ci 
t 


é steam ¢ nsumesc 


ating more than 
minute 

Reduct 
quirements 


of catalyst 
mon im regeneration alr 


The use of spent clay from lube oil 
treating as fluid cracking catalyst is 
practiced by Sinclair Refining Com- 
pany in their Marcus Hook, Pa., re- 
finery.*** Interestingly enough, the 
treating and cracking units are not in 
the same refinery, the spent treating 
clay being transported by rail from 
Wellsville, N. Y., a distance of 250 
miles. 

Feeley describes mechanical details 
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Figure 28. Evolution of UOP Fluid Unit Design 


Fawley, England, catalytic 


429 


of the 
cracker 

Van Dornick has presented a discus 
sion of the design considerations for a 
low cost fluid unit.* 

Van Dornick then goes on* 
what he considers to be an 
plant incorporating 


erator and a downflow type of reactor 


to lay 
out ideal 


an uf flow re gen 


and a large catalyst hopper 
The UOP Process 
Thomas, Anderson 
Afee presented the initial disclosure of 
UOP work on Fluid cracking.’ \ 


init employing two reactors 


Becker and Me 


ommon recenerator is de 


er LOP plar ts embodied sepa 
enerators. One of 
that installed in the Pennzoil 
it Oil City, Pa. This unit 


tor and re 


has 


catalys , oO 
ployed. Nort 
00 bod of virgir is oil feed plus 
700 bpd of cycle stock. Total catalyst 
125 tons of 


actor 


mperation involved 


which 35 
bed 


enerator bed 


inventory was 


tons constitutes the re and 
>5 tons constitute the re 

Another UOP 
sentative of earlier 
Old Ocean unit of J. §S 
Company and Harrison Oi] Company 


located Texas This 


installation repre 


practice was the 
Abercrombie 


near Sweeny 


4 


unit*** employs a two-stage cracker, 
charging 12,000 bpd of gas oil to the 
first stage and catalytic naphtha to the 
second-stage fluid reactor. 

The fluid unit of Frontier Refining 
Company at Cheyenne, Wyo., built in 
1944 was a small (2600-bpd) unit in- 
corporating several innovations in 
UOP design. A pressurized regenerator 
was employed, permitting side-by-side 
mounting of the reactor and regenera 
tor. The regenerator riser and stand 
pipe internally insulated as 


in prior 


were not 


rather, 4-5 chrome 


practice ; 
insulated, was 


piping, externally 
employed. Thirdly, an oil scrubber is 
used to replace the Cottrell. This oil 
scrubber serves a dual purpose in that 
it preheats the gas oil feed, which is 
used as the scrubbing liquid. Newman 
this 


alloy 


has described unit*’* as has 


Re ad . 


Subseque ntly was 


crude oil 
Opera 


raw 
charged directly to this unit 
tion on this basis has been described 
by Brown and Sterba.* 

Read has outlined the development 
of small fluid units.**’ Figure 28 illus 
the evolution of these units from 
the 
ground-level design to 
The height of 
the unit 180 feet 
to 100 feet by operation of the regen- 

under pressure in the middle 
The over-all height of the final 
design represents a slight increase 
(125 feet) but embodies a much sim- 


trate 

conventional arrangement to 
separate-vessel 
the single-vessel design 


was decreased from 


erator 


unit 


PROCESS 


pler support structure. 

Anderson and Sterba have also dis 
cussed the evolution of the small UOP 
unit.*** 

The erection of such a unit by Cos- 
den Petroleum Corporation in Big 
Spring, Texas, has been described.** 

The first such unit, employing a 
unified reactor-regenerator, was that 
constructed at the Detroit refinery of 
Aurora Gasoline Company. This unit 
went on stream on June 10, 1947. 
Its initial operation has been de- 
scribed.**® ** 

The Aurora unit enjoys the advan- 
tages of the simplified UOP design 
which include 


1) Elimination of the air riser whicl 
operates hot and requires large expan 
sion joints. This is achieved by the 
mounting of the reactor above the re 
generator, permitting gravity flow 

2) Elimination of the steel support 
structure by mounting the reactor on 
the regenerator by means of a skirt 

3) Elimination of t Cottrell pre 
cipitator—made possibie by the use of 
microspheroidal (MS) catalyst 

4) Reduction in regenerator 
and in size of air lines by operation 
f the under 15-18 
pressure 

5) Elimination of the expansion 
joint in the hot air line by direct con 
nection of the air heater to the re 
generator 


size 


psig 


regenerator 


A flow diagram of the UOP Fluid 
unit is shown on page 106. 

The smallest UOP Fluid unit has 
been described by Jacobs.‘ It is 
charged with 1250 bpd of virgin North 
Texas gas oil 

The development of Fluid cracking 
has been outlined by Walter of Uni 








Figure 29. Shell Montreal East Fluid Unit 


Petroleum Refiner 
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versal Oil Products Company.*** It 
touches upon Fluid cracking as a 
source of chemical raw materials by 
cracking at 1000° F. to give unsatu- 
rates and aromatics. 


Balanced Pressure Design (Model II1) 

In a design scheme pioneed by The 
M. W. Kellogg Company, the reactor 
and regenerator are mounted side by 
side at the same platform levels giving 
a so-called “balanced pressure” design. 

Optimum operating pressure, low 
first costs, and ease of maintenance are 
claimed for the balanced pressure de- 
sign. The reactor and regenerator op- 
erate at low and equal pressures. Op- 
eration at low reactor pressures results 
carbon formation and higher 
regenerator 


in less 
quality gasoline. Low 
pressures minimize catalyst deactiva- 
tion and reduce utility costs. 

The Casper, Wyo., refinery of The 
Texas Company is an example of the 
balanced pressure design.*** ** 

The plot plan of the Casper refinery 
is noteworthy. The reactor. regenera- 
tor and precipitator are in line at one 
edge of the battery, the fractionator 
and gas recovery equipment form a 
second line. This oblong arrangement, 
open all four sides, with all big ves- 
sels on the outside, makes construction 
and maintenance easy 

An interesting account of the startup 
of the Fluid ap- 


peared.** 


Casper unit has 


Orthoflow Process 

The M. W. Kellogg Company has 
developed a new single vessel process 
known as the Orthoflow process.**’ It 
is quite similar to the UOP single- 
vessel setup and the reactor regenera- 
tor vessel is illustrated on page 112 


September, 1952 


A Gulf Publishing ¢ 


The world’s first Orthoflow unit to 
be put on stream was that of the Brit- 
ish-American Oil Company, Ltd., at 
Edmonton, Alberta, Canada. This unit 
has a capacity of 2000 bpd but the de- 
signers feel that the process configura 
tion is applicable to units as large as 
60,000 bpd. 

The major design advance in the 
Orthoflow plants involves the elimina- 
tion of bent catalyst lines. Erosion is 
minimized by the use of straight cata- 
lyst lines and by the use of special 
large needle-type valves for catalyst 
flow control joints are 
eliminated by simply spring-loading 
the catalyst valve stems. In common 
with the earlier UOP design, Ortho- 
flow units eliminate much supporting 
structure and require minimum ground 
space by virtue of: the single-vessel 


Expansion 


construction. 

Other have 
been covered in the patent literature. 
These include one patented by Gun- 
ness.**® The regenerator is a concentric 


single-vessel processes 


chamber surrounding the reactor 


Vodel II Fluid l nul 

The latest development in Fluid 
catalytic cracking is Model IV, the 
first unit being built at the refinery of 
Imperial Oil Limited at Edmonton. 
Alberta, Canada. 

Model IV features many improve- 
ments over Model III]. Outstanding of 
these is a higher critical velocity in 
both regenerator and reactor making 
possible the use of smaller diameter 
vessels for the same charge and capac- 
ity. Such units produce more barrels 
of high-octane product per ton of 
steel used. 

Murphree**® cites a height of 85 feet 
for a Model IV unit as compared with 


mpany Publication 


120 feet for a Model III unit of com- 
parable capacity. A 25 percent saving 
in investment due to this simplified 
design is estimated by Murphree.*** 
A patent by Packie**® describes the 
essentials of Model IV. 


The Shell Montreal East Unit 

A major revision in the catalyst 
transfer method has been employed 
in a Shell-designed fluid unit.*** *** 
The Shell unit at their Montreal East 
refinery uses stripping steam to carry 
spent catalyst to an external stripper 
as shown in Figure 29. Oil is injected 
directly to the catalyst bed, eliminat- 
ing the reactor riser, regenerator riser, 
and reactor grid.**** 


{utomatic Control Problems 

As outlined by Bergman*® the prin- 
cipal operating variables in Fluid 
cracking are 


1) Fresh feed rate 
Charge temperature 
Catalyst/oil, ratio 
Reactor temperature 
Reactor level 
Recycle rate 
Air rate 
Regenerator level 
Regenerator temperature 
Coke content of regenerator cat 
11) CO, in flue gas 
12) Catalyst makeup rate 


Flow control of feed and air, flow 
control of catalyst to the reactor to 
hold reactor temperature constant, 
level control of catalyst to the regen- 
erator to hold a fixed space velocity, 
and differential pressure control be- 
tween reactor and regenerator are usu- 
ally adequate for smooth operation. 

Control of a UOP single-vessel small 
cracking unit has been described by 
Read.**’ 

Huggins has described the instru- 
mentation of the Fluid unit at the 
West Tulsa refinery of Mid-Continent 
Petroleum Corporation in detail.*™ 

A typical instrument diagram for a 
Fluid unit is presented in Figure 30. 
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Considine and Jones have presented 
1 thorough discussion of instrumenta 
for the Fluid cracking 


process The discussion includes de 


tron catalytic 


mert gas, or oil 
keep 


imstru 


tails of the use of air 


purges it instrument taps to 


catalyst out ol the lines and 


t 


The ossibilities of variation in o« 


catalytic gasoline by 
Fluid cracking 
! Murphree 


reviewed by 


r of 
methods in 


tustrate further the tie-in ol 

variables, the con 
catalytic treat 
ment has been presented by Shankland 


tkons 


operatin 


ntensitv. of 


und Schn 


plant is controlled 
flow rate. Charge tem 
constant at the pre 


ontrol of the 


Oil charge to the 
1 constant 
held 


itlet by 


perature is 


ssure is maintained by a 
controller on the suctior 
the compressors whieh re 


ed vapors from 


er \ 


Wher 
reactor 

per and 

the base 

renerator 

restriction mav be used 


reactor to the 


A venturi 
to control flow from the 
‘ This 
mechar 


a slide 


regenerator would eliminate 


the need for any ical flow con 


trol device ste h as valve with 


S06 


attendant 
ind coking 

Catalyst flow from the 

controlled by a 


problems of plugging 


reactor to the 
slide 


“ hich is con 


regenerator ts 
valve below the reactor 
trolled by catalyst level in the reactor 
Reactor level controls cracking sever- 
ity and coke production, 

Air flow to the spent catalyst pickup 
point is flow controlled to give suitable 
and also to maintain a desirably 
rate in the carrier line, 
Secondary air 
make up 
combustion requirements 
entering through the recycle-catalyst- 
system and through the auxil 
The speed of the air 
is controlled to give con- 


flow 
low burning 
according to Snuggs.* 
enters the regenerator to 
overall 


cooler 
iary air lines 
compressor 
stant pressure at the compressor dis 
charge 

Temperature in the regenerator is 


regulated by control of the catalyst 
through the 


sprays are 


tlow coole I I mergency 


walter used to control ex- 
cessive temperatures if 
ibove the bed when after-burning of 
the CO to CO, occurs 
In newer “heat-balance 


recycle catalyst 


the gas phase 


” units, there 


s no cooler and re 


is controlled by 


coke 


enerator temperature 
control ot the 
nm the 

Regenerator outlet pressure may be 
automatically 


rate of formation 


reactor 
manually controlled or 
controlled at a 
valve 

As outlined above, regenerator tem 
flow through the 


desired set pressure 


perature controls 


italyst cooler 
However. a second control, sensitive 
to pressure drop across the cooler. op 
second slide Thus, if 
calls for too high a cata 
this over-riding control re 


whic h 


erates a valve 


temperature 
Iwet flow 


tricts flow to a 


the exchanger 


value will not 


In the event of air blower failure, 
catalyst may back into the check valve 
on the outlet side of the blower If 
sluggish, catalyst enters 
To avoid the 


herent in such a setup, the check-valve 


this valve is 
the blower troubles in- 


apper may be overrun by a hydraulic 


differential 
Thus, 


valve 


controlled by a 
pressure operated pilot valve 
hen the differential 
drops to zero, the valve 
held closed Thus 
unticipated and catalyst is kept out of 


piston 


across the 
is closed and 


flow reversal is 


the blower.* 
content of the flue gas is 
often automatically recorded 


Oxvgen 
to per 
mit operation with a minimum of ex- 
cess air. Orsat samples are also run 
occasionally for CO, CO,, O, and in- 
erts 

recorder 


\ continuous gas gravity 


may be employed in the stabilizer re- 
lease gas line, according to Considine 
and Sharp"*', to give the operators a 
quick indication of either catalyst ac- 
tivity or stabilizer operation 

Actual catalyst transfer rates, from 
the regenerator to the reactor in tons 
per hour are calculated by a heat 
balance.*** 

Keeping the finely powdered cata- 
lyst out of the instruments in the fluid 
cracking plant is an art in itself. One 
useful device consists of a rubber-tube 
’ The 
purging of instrument lines has been 
treated in some detail by Gilman.” 
{ typical purge hookup is illustrated 
in Figure 31 


check valve in instrument lines.’ 


Carbon Formation and Burning 

The regeneration of fluid cracking 
catalyst is a remarkable operation, as 
pointed out by Maddox.** As much as 
100 Mm Btu per hour may be liber 
ated at a temperature level of 1100 
F. (a dull to the 
turbulent solids, temperatures seldom 
from top to bot- 


red heat), vet due 


vary more than 5° F 
tom even though the catalyst bed may 
be 20 feet deep and up to 55 feet in 
diameter 

A formula for 
has been reported by 


“coke” of (¢ H,) 
Thomas.** The 
deposit also contains sulfur from the 
feed stock 
formation have been discussed by Mur 
and by 


Factors influencing carbon 
phree, et al* Thomas, et 
al.* 

Generalizations which apply to car 
formation in fixed-bed cracking 
Voorhie s 


to Huidized solids operations 


bon 
as outlined by ilso apply 
and Bent have 
on the path followed by 
a fluid cracking unit 


Fowl presented ex 
tensive data* 
sulfur in show 
ing that much of it ends up in the coke 
and leaves the unit in the flue gas 


The remarkable 


position 


uniformity of com 
Fluid catalyst re 
been described by As 
Data on 
profiles ot gas 


within a 
generator has 
kins, et al.* 


radial 


vertical and 
concentration 
are presented as are mechanical de 
tails of 


lizing 


a permanent gas sampler uti 
Aloxite filters 


According to Snuggs* the 


princi 
pal variables affecting the design of 


a Fluid 


are: 


catalyst regeneration system 


Optimum regeneration temperatures 
represent a compromise. Higher tem- 
peratures favor combustion but hasten 
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Figure 32. “Sugar Scoop” Catalyst Pickup Point 


catalyst deactivation and increase re- 
generator construction costs. The usual 
range is 1025-1100° F. 

As discussed in the 
on catalysts, deactivation temperatures 
vary with catalyst composition. Also 
the type of catalyst influences the com- 
bustion reactions which occur and 
fixes the ratio of CO to CO, in the 
flue gas. Thus catalyst affects 
combustion air requirements and heat 
evolution as well. 

The analysis of the coke deposit re 
flects the efficiency of stripping of the 
spent catalyst from the reactor. Four 
times as much air is required to burn 
a pound of hydrogen as is required 
to burn a pound of carbon. Efficient 
stripping should hold the hydrogen 
content of coke to 10 percent 


earlier section 


type 


Coke content of spent catalyst enter 


ing the regenerator is normally 1.0 
to 2.0 percent 

Regenerated catalyst usually 
tains 0.3 to 1.0 percent by wt. of coke 
alter coke 
level is also the product of a compro- 
High coke content favors rapid 
undesirable both 
from the standpoint of reactor opera- 


catalyst 


con 


combustion. The entering 
mise 
combustion but is 
tion and entrainment in the 
regenerator. 

Proper contact of catalyst with air 
is assured by adequate bed depth and 
Bed depths of at 
least 10 feet and preferably 15 feet 
are used. Gas velocities of 1.5 feet per 


low gas velocities 


second are common. Catalyst residence 


time of 5 minutes may be adequate 


but is usually fixed at 10-20 minutes 


by other design considerations 
Regenerator operating 
from 1 to 


pressures 


pressures 
13 psig. The 


smaller ves 


may 
higher 


sels in 


vary 
permit 
new units or greater mass air 


Higher 


combustion 


flows in existing units 
favor the 


advantages 


pres 
sures reaction 
The st 
against higher air compression costs 


The flue 


generation 


must be balanced 
catalyst re- 
to neutralize 
treating 


from 


gases 


may be used 


spent caustic from refinery 


operations according to Brown and 


Kurtis.“ 


. } 
ry, 1952 1 Gulf 


has listed the factors af- 
CO ratio in regeneration 


Bergman‘ 
fecting CO, 
as 

1) Temperature 

2) Particle size 

3) Catalyst composition 

In the range of ground or MS cata- 
lyst, particle size has little effect. Mini- 
mum CO,/CO raiio is obtained at 
ebout 1200° F. but this tem- 
perature is normal ratios 
are 0.8 to 1.0 for synthetic catalyst at 
1100° F. and 1.5 to for natural 
catalyst at 1050° F. 

Bertetti has pointed out*™* that a re- 
duction in CO,/CO ratio from 1.9 to 
1.0 other would 
result in an increase in coke capacity 
of 6 percent and would decrease heat 
release in the regenerator about 10 
percent. Bertetti also points out that 
coke burning capacity increases about 
5 percent for each | percent decrease 
in percent oxygen in the flue gas. 


since 
excessive, 


things being equal, 


Special Mechanical Features 
Reactor Construction 

Stirred reactors may be employed 
to improve contacting efficiency. One 
such apparatus is covered by Put- 
ney*®* in a recent patent. 

Another such stirred reactor is cov- 
ered by Sensel and Beck.*** The heavy 
iron catalyst used in the reaction of 
CO and H, utilizes stirring to 
even fluidization. Means for pumping 
coolant through the stirrer shaft are 
provided in this patent. Another pat 
ent. by Beckberger*” covers a similar 


give 


reactor. 


Regenerator Construction 

1100° F. demands a re 
Fluid 
Stresses imposed on the lining of the 
with its 
high temperature. 


Service at 


fractory lining in regenerators 


vessel conical ends, by the 
and by temperature 
fluctuations and by vibration make the 
maintenance of such linings a decided 
problem 

A refractory concrete spread over 
steel screen has 


a reinforcing mesh 
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Figure 33. Catalyst Pickup Detail 
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Figure 34. Catalyst Standpipe Construction 


recently been developed. It features 
50 percent lower installation cost, ease 
of repair, and high abrasion 
ance.“** Stainless steel 
been used to protect and retain the 
block insulation of the top cone of the 
These “shingles” are re 
sistance-welded to Nelson studs which 
metal shell 


resist 


shingles have 


regenerator 


are in turn welded to the 
of the regenerator 

The use of suspended wall linings 
for Fluid catalytic 
been outlined by Johanson.*"* The use 
within the insulation 
use of wear-resistant Mee 
ite metal liners at vital points are 
cited. Darling has also given details of 
internal insulation for piping and ves 
Fluid units.”° 

Afterburning of CO to CO 
vapor space above the dense 
Fluid regenerators may result in ex- 
cessively high temperatures, which 
may damage the refractory lining. One 
recent unit**’ uses two spray quench 
systems, one at the middle and one at 
the top of the vessel to control after- 
burning—as well as cooling coils 


regenerators has 


ol Vapor sé als 


and the »han 


sels 
in the 
bed in 
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Figure 35. Stripper-Annular Type 


through which a refractory light cycle 


sil stock is circulated 


Catalyst Pickup Devices 
Armstrong of Foster-Wheeler 
described 


Lor 
has various fea- 


Fluid rhe 


design shown in Figure s2 is 


tures ol units.* “sugar 


at pick up spent catalyst in the 
regeneration air The design ot 
Figure 33 is used at the junction of the 
enerated catalyst standpipe with the 
feed line 
Daniels 
nentals of 


nits" and 


stream 


discussed the funda 
flow in fluidized 
Figure 34 illustrates the 


essentials of a catalyst standpipe with 


has 


solids 


cralion-injection points on about a 
»-foot vertical spacing 
Albright, et al 


feeder for 


described a 


divide d 


have 
pneumatre finely 
olids.* 


ices 


st Disengag 
rmal 


luid cracking ¢ 


over 100 microns. The 0-20 


us nt Der 
particle size distribution in 


italyst runs from less 


inge passes most cyclone sep 
recovered by Cot 
itors Cottrells have 
liminated recent units 
nportant that this range he 


on ¢ larger 


ind must be 
’ ~- nee 
some 
mini 
particles 
fraction 
rtw of Stand 
d ana have ce 
icceler ited al 
catalyst 


. ibjected 


st. a 


fron 

r 70 pounds 

s located at the 
f l-inch Py 
hiter at the top 
etaining catalyst 
ected to test 


hour 


cle s17¢ dete rmines 


for one change it 


part 
creen and Rol 
ler analyses 
This test 
mercial plant condit 


plovs only 


does not | ‘ te com 
since it em- 
collisior het seen particles 
sacle os 


ind not impact on walls of ve 


pipelines. The air jet issuing from the 


base plates assumes near-sonic velocity 
and the superficial velocity in the tube 
is 0.8 feet per second so rapidly-ac- 
celerated particles in the jet hit slower- 
moving particles in the bed. In spite 
of this non-conformity with commer- 
cial conditions, the test results are use 
ful in the estimation of loss rates in 
commercial operations 

Bergman has stated*® that silica 
alumina MS catalyst has 14 the at- 
trition of ground silica-alumina of the 
same size and 1/6 or 1/7 of that of 
natural catalyst. 

The theory underlying elutration of 
fines from fluidized beds has been out 
lined by Leva 

Viland has proposed separation of 
active (more dense) catalyst by 
gravity separation.* 

The removal of solids from a boil 
ing bed and separation of the solids 
by electrostatic 
fractions of different specific surfaces 


less 


treatment into two 
is covered in a patent*™® assigned to 
Shell The 
fraction of lower specific surface is 
discarded and that with higher specific 
surface is recirculated in the process 

The field of 


dusts has 


Development Company. 


removal of 
been 


over-all 
from gases reviewed 
by Lapple.*** The optimum design of 
cyclones is discussed in some detail. 

The 
ragement de vices may be gaged by a 
catalyst loss recorder of the type de- 
scribed by Ramser and Hickey.**® This 


catalyst loss recorder consists of 


effectiveness of catalyst disen- 


Ramser and Hickey’s device super 
sedes an earlier tee hnique whereby flue 
filtered porous 
thimble for This 
long test period was inconvenient but 


ras Was through a 


a two-hour pe riod 


vas necessary to accumulate weighable 


amounts of catalyst and to 
| 


complete 


cover a 


time cycle of rapper opera 


tions in the Cottrell precipitator 


Cyclone Separators 
Hermann has discussed cyclone dust 
collectors.‘ 
Integral 


separator 


installation of a cyclone 
fluid 


sel. with the evclone dropk g 


within a process ves- 
extending 
nto the dense phase is common prac 
tice 418 

A centrifug 
nste id of the 
the 


pilates of 


il separator may be used 
eve lones 
It has 
wear 


conventional 
recent patent id 
idvantage of replaceable 


stellite or glass which elimi 
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Figure 36. Stripper-Center Section Type 


costly replacement of parts in 
conventional 
cording to the patent 


Cyclone 


nate 
cyclone separators, ac 
separators in downflow 
Fluid units have always been installed 
within the reactor and 
Various arrangements featuring a few 
large cyclones in parallel or many 
small cyclones in parallel have been 
employed.*** Earlier units had the cy- 


regenerator 


clones arranged in conical form and 
hung in a frame from the head of the 
Later have the cyclones 
in a circular and each 
cyclone is hung individually from the 
head of the vessel. Problems of ther 
mal expansion are thus eliminated 

A silicon-killed carbon steel is the 
for 
cyclone separators. This material with 
stands erosion better than the stain 
alloys which are used in 
early units. A 
posed of a rel rac tory con rete spread 


vessel. units 


arrangement 


favored material of construction 


less some 


refractory lining com 
over a steel mesh screen has been de 
veloped and is used to replace wear 
plates in some cases 


Cottrell Precipitators 
According to Murphree et al 
trell precipitators should be operated 
at 400° F 
temperature from the waste gas cooler 
is OOO fF 


Lot 
or lower. Optimum exit gas 
however necessitating a 
in the Cottrell inlet line 
vapor in the Cottrell inlet 
20-25 percent by vol 
Addition of 


has 


water 
Water 


gases is held at 


spray 


ume to prevent arcing. 
ammonia vapors to the 


a very beneficial effect 


flue gas 
probably due 
to increased electrical conductivity of 
the deposited solids 

Recent Cottrell precipitators in 
Fluid units have featured the use of 
a prefabricated cylindrical shell in 
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place of field-welded box-type shells. 
This design change has resulted in the 
elimination of leaks and has permitted 
operation at higher pressures. A lighter 
shell has also resulted, effecting a sav- 
ing in steel support work. 


Catalyst Strippers 

Armstrong*®® has described various 
configurations of catalyst strippers 
These include: 

1) An annular 

2) A center 

3) A segmental 

< de the reactor 

4) An external stripping 

These various stripper configura 
tions are illustrated in Figures 35, 36, 
37 and 38. 

The catalyst strippers in FCC units 
may also serve a useful purpose in 
rehydration of catalyst when cracking 
high-sulfur stocks as outlined by A. L. 
Conn and C. W. Bracken.” 

Details of an annular stripping sec- 
tion using long thin box-like cells have 
Such a stripper has 
reducing hydrocar- 
regenerator to 


stripping section 
stripping section 


stripping 


section 


vessel 


been discussed.* 
effective in 
bon carryover to the 
0.5-0.7 percent carbon by wt. based on 
the feed, according to Murphree et 
al.*? 
Bergman‘ 
advantages of 
stripping media. Steam has the 
advantage of deactivating the catalyst 
but is cheap. Natural gas or flue gas 
might be used but either of the latter 
two would blanket heat transfer sur- 
transfer and re- 


been 


has discussed the rela 
tive various possible 


dis- 


faces. decrease heat 
quire installation of more condenser 
surface 

A variation in the center stripping 
section has been employed by Cities 
Service Oil Company at Lake Charles 
La.*’® It features different catalyst 
levels in the annular feed section and 
the central stripper section, permitting 
charge of a high carbon residue feed 
stock 

Improved efficiency in an annular 
is claimed through use 
and doughnut baffles 
in the stripping space.**® 

The Casper, Wyo., Fluid unit of The 
Texas Company a stripper 
separate from the reactor. Catalyst is 
withdrawn from the reactor through a 
slide valve. The possibility of stripped 
vapors being picked up by more spent 


type stripper 
of annular dise 


features 


catalyst. or of “short” circuiting (us- 


catalyst again) are 
| aae 


ing spent over 
eliminates 

Numerous special stripper configu 
rations have been patented including 
one by Blanding** 
use of a three-stage stripper to permit 
efficient stripping at a high catalyst 
to-oil ratio 


which covers the 
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Figure 37. Stripper-Segmental Type 


Slurry Settlers 

As mentioned in the process outline, 
slurry oil from the base of the frac- 
tionator containing 0.5 pounds of cata- 
lyst per gallon was returned directly 
to the reactor in early units. 

The next step involved the use of a 
Dorr thickener, removing 70 percent 
of the slurry oil as a clear oil con- 
taining less than 0.01 pounds of cata- 
lyst per gallon, leaving a thick sludge 
which was returned to the reactor for 
catalyst recovery. 

In more recent units, the slurry set- 
tler has been changed from a separate 
vessel to a compartment in the base 
of the fractionator. Investment 
have thus been reduced. Operation is 
simpler due to the absence of moving 
parts. Safety has 
operation in a pressure vessel vented 
to the fractionating system. 

Work on liquid-solid cyclones has 
been reported by Dahlstrom.** 

Slide Valves 

Hydraulically-operated slide valves 
control catalyst flows throughout Fluid 
units. These huge valves are generally 


costs 


been increased by 


installed in pairs, one above another. 
to provide a spare and prevent a shut 
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Figure 38. Stripper-External Type 
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down in case of failure of one valve. 

The slide valves used in Fluid crack- 
ing plants may vary from 34 to 42 
inches in diameter and weight about 
nine tons each. Their cost has been 
quoted as $10,000 each (1946) by M. 
MacDonald.** 

The maintenance of Fluid unit slide 
valves presents a challenge to me- 
chanical engineers. Steam injection 
lines have been installed above and 
below valve seats to insure that packed 
catalyst would not bind the valve stem 
at the packing gland. When plugging 
has occurred, the hydraulic mechanism 
has often failed to operate the valve 
Special air motor hookups have been 
developed to turn the handwheels on 
these valves in such cases.** 

Permanent rigging and supports 
have been installed in conjunction 
with slide valves on Fluid units of 
Gulf Oil Corporation.*** These per- 
manent installations have saved valu- 
able time on turnarounds. These valves 
may weigh 2.5 tons (34 inches in di 
ameter) and obviously present a com 
plex handling problem. On turn 
arounds, the bottom or operating valve 
is removed for reconditioning. The top 
(non-operating) valve is moved to the 
bottom position, and a spare valve is 
installed in the top position. 


Voi se Silencers 

The flue gas stack from regenera 
tors in Fluid cracking units has proved 
to be a very annoying source of noise 
on many occasions. The noise is caused 
by vibrations set up when the exhaust 
gas from the Cottrell precipitators 
pass through a butterfly valve into the 
flue gas stack. 

One technique for cutting down this 
noise consists of the use of sound-ab- 
sorbing fibrous glass lining in a stack 
section following an acoustic convert 
This converting unit changes 
energy to 
high-frequency sound which is effi- 
absorbed by the silica-blan- 


ing unit 
low-frequency acoustical 
ciently 
ket.** 

A second method involves the use 
of a double-slide, single-port valve so 
constructed that the valve opening is 
always at the center of the pipe. It 
prevents the creation of a distorted 
gas stream and eddy currents that 
might result in high-pitched sound pro 
Perforated orifice plates in 

| ase 


duction 
stacks have also been helpfu 

A third solution employing a giant 
Maxim-type silencer is described by 


Uhl." 


Expansion Joints 

Lines from four to eight feet in di 
ameter are common in Fluid cracking 
units. Temperatures may range from 
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Figure 39. Hydrocarbon Synthesis Flow Sheet 


catalyst suspended in air were im 
pinged on them. Air velocities varied 
from 100-600 feet pet second for the 
iron targets and 60-150 feet per sec ond 
for the plaster ones 

The effect of angle of impingement 
was determined by Stoker. 
that 
20° inpingement angle. the value at 
20° being that at 90°. It 
found that varied 
as the of the 


An erosion ratio at 


who found 
maximum erosion occurred at a 
twice was 
erosion approxi 


mately cube air velocity 
various air ve 
deter 


linear relationship was 


ocities for plastersiron was 


mined and a 
found. This suggests the possibility of 
predicting iron erosion from measure 
ments on plaster. Thus a plaster model 
ota plant unit could be tested to give 
erosion data in a matter of hours which 
would require months in a plant units 
made of iron 

Bergman has stated*®® that labora 
tory erosion tests show that MS erodes 
it about 1/7 the rate of 


the catalyst of the 


rround syn 


ic alumina same 


Erosion it 


trolled and minimized by 


p! int equipment 


p 


stated that virtually 


which ce laved gaso 


Flock‘ has 
every shutdown 
line production in Fluid units during 


World War Il 


was due to erosion 


Turnaround Techniques 
rhe turnaround technique employed 
by Gulf Oil Corporation at its Phila 
delphia refinery has been described at 
length." *° The 23,000-bpd Fluid 
unit at Philadelphia employs 360 men 
in the turnaround operation. 
Pre-turnaround preparation 
held by the 


superintendent. The 


begins 


with a meeting refinery 


master mechani 
at meetings repe ated at the 
Prior to the 
actual turnaround, bolts on condenser 
heads lubricated 
blank flanges are bolted to lines where 


presides 
start of each day's work 


and elsewhere are 


they will be installed, trouble spots are 
chalk-marked to make 


welders to find, and welding 


them easy tor 
machines 
are moved to the spots where they will 
bee used 
Shutdown is over a 24 
feed 
1000-bpd 


1utomatic 


ichieved 
hour period by setting down the 
increments of 
per hour. After the 
had been closed, the 
closed. Finally the 
the feed preheater furnace is blanked 
off. Catalyst all passes to the regenera 


control in 
valve 
manual valve is 


transfer line from 


tor where t cools dow: 

flare 
then 
and in 
Residual 


nes with 


The gas system is vented to the 
ind hvdroc irbon vapors iré 
steamed out to permit opening 
spection of the equipment 
catalyst is cleaned from the | 
the aid of a 

Byrne and Jenkins ot Pan 


Southern Corporation have presented 


vacuum ¢ le ner 


American 


‘etroleun 








SECTION 


some interesting data on maintenance 
and turnaround costs.*** They cite op- 
erating factors, (days on stream) 

(total calendar days), of 95 percent 
and above for a number of runs on 
their unit. This unit charges 8000 bpd 
of gas oil and operates at 50 percent 


conversion 
A variety of specialized techniques 
have been developed for the mainte 
nance of Fluid units. Small leaks in 
catalyst lines present a difficult repair 
problem which has been attacked in 

various ways: 
pe bearin valve at 


and weld catalyst 


It wel around 


permanent 


Other Applications of the Fluid- 
ized Solids Technique 

Experience with fluidized solids as 
catalysts has now been covered rather 
thoroughly. As pointed out earlier, the 
functions of the fluidized catalyst in 
heat transfer and as coke carrier are 
essential to the commercial success of 
the Fluid catalyst cracking process 

The fluid technique may also be ap 
plied to cases where the solids them 
selves enter into the reaction as dis 
cussed by Kalbach ind by Kite and 
Roberts.*” 


Non-Cracking Uses in the 
Petroleum Industry 
Non-cracking uses of the fluidized 
solids technique in the petroleum in 
dustry which have been proposed in 
clude the follow ing 


Ka 


cess as showr 


n Figure 39 
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Figure 40. Flow Diagram of Fiuid Hydroformer Pilot Plant 
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separation 


mixtures 


Chemical and Metallurgical 
Process Applications 
Standard Oil Development Com 
pany holds the basic patents on fluid- 
ization processes but have restricted 
their efforts to the petroleum and fuel 
fields. The Dorr Company of West- 
port, Conn., have been licensed by 
Standard Oil Development Company 
to develop non-petroleum applications 
of the fluidized solids technique in the 
chemical and metallurgical industries 
Chemical uses for which the fluid 
ized-solids technique seems very appli 
cable include: 
alcining of limestone.“ ™™ 


! 
roasting f sulfides concen 


SOs is produce is a by 


of ZnO at a temper 
boiling point « 


lation I nap! thalene to 
anhydride.™™ Fixed-bed 
fluid-bed phthalic pr 
have been compared.” 
5) The coking of coal.™ 
6) The manufacture of water gas by 
gasification of coal in oxygen and 
steam - 
7) The activation of carbon 
8) The reburning of lime sludge 
9) The production of pure CrnO, from 
chrome ore eduction of the ore 
is effected in the fluidized bed and 
the reduced product is subse 


cesses 


aye 
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quently oxidized 
entrance to the product cyclone.” 

10) The conveying of ore, coke, 
flux to a blast furnace in a fluid 
ized stream.™ 

1] The destructive distillation of 
wood and sawdust. Stanford Re 
search Institute has done work or 
the fluidized carbonization o 


with air at 


and 


wood sawdust by such a pro 
The distillation of fluidiz 
wood has been described 
mitri, Jongwedyk and Lewis 
rhe purification of town gas.™ 
tic from the 
rbing the Os. in a fluid 


calcium manganite, cal 


1 of oxygen 


ra 


manganese 

absorbent 
as beer 

pater 

I he reparation « 

xicle rom carbon, 1 

from sulfur, etc, by the use of 


fluidized 


pure ¢ arbor 

ure SO) 
metal oxides as oxyget 
Gilhland, and 
ribed such a 


cesses avoid the 


Lewis 
have des 
Sucl 


Sween 
1] 
pr | ts tron arac 


Miscellaneous Applications 
\l { ind 
removed from air by beds of fluidized 
solids Meissner 
Mickley Munday 
prey ie of mov 


Meis 


dusts mav effectively lhe 


and 


have 


paper 
if 


vhich may 


Wall 


us described by 


fluidizat 


iZation 
Here 


to prepare 


m was emp 
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feed for a 


a dust-free mre 


crushed limestone is 
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The powdered-chemical fire extin- 
guishers which have found increasing 
favor on the market in recent years 
furnish another application of the 
fluidized solids principle. The powder 
is specially treated in most cases to 
avoid caking due to moisture. Most 
varieties use finely powdered NaHCO 
which decomposes upon entering the 
hot fires, liberating CO,. Some newer 
models, designed for fighting 
powdered metai (magnesium, sodium. 
etc.) fires use other finely powdered 
agents.°** 

The drying of surface moisture 
from powdered solids by blowing 
combustion gases through the mate- 
rial to be treated is accomplished in 
the Dorr “Fluo Dry” system. 

A fluidized-bed evaporator has been 
covered in a recent patent.**® 





The Suspensoid Process 





Suspensoid catalytic cracking repre- 
sents a compromise between thermal 
cracking and Fluid catalytic cracking 
in that very small amounts of pow- 
dered catalyst (2-10 pounds per barrel 
of feed) are processed with the charge 
stock vapors through the coil of a fired 
heater. No special reactor is employed. 

Suspensoid cracking is a develop- 
ment of Imperial Oil Company, Ltd. 
of Canada and has been practiced at 
their Sarnia refinery 1940. It 
was operated to produce a maximum 
of butylenes for synthetic rubber 
manufacture during World War IL. 


( lays 


since 


According to Caesar.°*’ used 
from contact filtration of lubricating 
oils are employed as catalysts. Caesar 


also points out that regular fluid crack 


PROCESS 


ing catalyst may be employed and 
give slightly higher yields or slightly 
higher octane numbers. Use of this 
higher activity catalyst would require 
catalyst recovery which is not prac- 
ticed when using spent lube clays. 

A schematic flow diagram of the 
Suspensoid shown in 
Figure 41 on opposite page. 

The Suspensoid process has been 
described by Foster.°*' 

and 


process is 


differentiates between 
“regular Suspensoid” and “Super- 
Suspensoid” operation. The former 
operates at 450 psi and 1050° F. at 
the coil outlet. The latter operates at 
250 psi and 1090° F. for more severe 
cracking. Although erosion was not a 
problem in regular tubes and headers 
in regular Suspensoid operation, ero- 


Purvin®* 


sion was more severe in the Super 
Suspensoid operation and _ special 
streamlined headers introduced 


to minimize erosion. 


were 


Caesar, in a more recent publica 
tion®** summarizes the fundamentals 
of Suspensoid cracking, with par- 
ticular attention to the mode of action 
of the catalyst. Stratford and Caesar®*” 
have summarized the effects of operat 
ing variable in Suspensoid processing 

A Phillips Petroleum 
patent**® covers a process similar to 
the Suspensoid operation. A catalyst 
slurry is mixed with the oil feed, the 
mixture pumped through a furnace 
coil into a reaction chamber, then to a 


Company 


cyclone separator then to a fraction- 
Slurry fractionator 
blown combustion 
catalyst 


ator. from the 
into a 


decarbonized 


hase is 
chamber, the 
scraped from a target wall and mixed 
with slurry oil prior to reintroduction 
to the oil feed stock 
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Figure 41. Suspensoid Catalytic Cracking Process 
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Electric Welded Steel Tubes 


Hot and Cold Rolled Carbon Stee! up to 1025 Carbon 


@ If you require Electric Resistance-Welded Steel 
Tube, we suggest you get in touch with Revere at 
once. On many requirements, exceptional deliveries 
can be made. Investigate this source of supply. 

Complete facilities are available for further fabri- 
cation such as cutting, swaging, bending, annealing, 
testing, etc. 

If you are equipped to do your own fabricating, 
you will find Revere Electric Welded Steel Tubing 
has uniform properties and can be readily formed 
for varied applications. 

Over 25 years of experience in the manufacture 
of Electric Welded Steel Tubes. 

Technical and Engineering service is available. 
Consult us on your Steel Tube problems. 
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Can You Trust Your Checks 
to Hold Like This? va.ve senvice narincs 


—- lye Oongplainie- 
ln hones 


.. 00 Water Pumps, 


for example 


THE INSTALLATION 


Crane Iron Body Swing Check Valves in 8-inch 
vertical lines on discharge side of water pumps 
supplying a large eastern paper mill. 


THE HISTORY 


The mill depends on these pumps for all water. 
Loss of head at the pumps would create a serious 
problem. The mill could take no such risks. Regu- 
larly, the check valves on pumps were replaced, 
but only to be found leaking between pumping 
cycles, a few months later. 

It's now more than a year since the change-over 
was made to Crane Check Valves. There’s been no 
loss of water, no maintenance or replacement of 
any checks on the pumps. That was proof enough 
for the mill, that Crane Quality means better valves 
—greater dependability and bigger value. As a 
result, 3 more of these checks were installed on a 
separate battery of suction pumps. 
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SERVICE LIFE: 
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THE VALVE 


Crane No. 373, 125-Pound Iron Body Swing Check 
Valves, brass trimmed. The long life and high seat- 
ing efficiency of these checks, in 2 to 8-in. sizes, is 
in large part due to the Crane patented flexible 
disc-hinge design. Double spring mounting elimi- 
nates lost motion between parts, yet permits true, 
full contact of disc and seat at every closure. Also 
serves to absorb the shock of seating under back- 
flow pressure. See your Crane 

Catalog or Crane Representative 

for full details. 


The Complete Crane Line Meets All Valve Needs. That’s Why 
More Crane Valves Are Used Than Any Other Make! 


CRANE VALVES 


CRANE CO., General Offices: 836 S. Michigan Ave., Chicago 5, Illinois 
Branches and Wholesalers Serving All Industrial Areas 


VALVES + FITTINGS + PIPE + 
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Heaters, Convertors Books 

Two new bulletins, one on Instantane- 
ous Heaters and the other on Conver- 
tors, have just been published by . \meri- 
can District Steam Company. 
heater bulletin contains 49 pages of ta- 
bles, the bulk of which is made up of 
capacities and pressure drops for 198 
heaters through 12 temperature 
and at nine steam pressures. A 
dimension-weight-price table with in- 
formation on uses and selection of the 
proper heater is included. 

he Convertor bulletin contains 24 

pages of tables covering capacities and 
pressure drops from 148 convertors at 
seven steam pressures and 15 tempera- 
ture ranges. is booklet also contains 
a comprehensive dimension-weight-price 
table. ere is an application chart and 
technical data on changing square feet 
of radiation into btu’s per hour. 


Circle No. 1 on Postcard 


Instrumentation Booklet 


The Minneapolis-Honeywell 
tor Company has re-issued their B i 
15-14, nstruments Accelerate Re- 
search.” It has been augmented to in- 
clude many items not covered in 
previous edition and has been brought 
up to date to include the latest —— 
of various analytical equipment. 
bulletin now comprises 
contains descriptions of the latest instru- 
ments and equipment in the laboratory, 
analytical and measurement fields. 
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USE THESE CARDS 


To Get 
COPIES OF CATALOGS 
And for More 
Information on 


NEW EQUIPMENT 
ADVERTISED PRODUCTS 


EASY TO USE... FREE 


For copies of the catalogs and new equipment literature listed, use one of the 
convenient Reoder Service Just circle the number on 
in which you are interested. 


Postcords on this 
the card corresponding to the number of the 





Seamless Mechanical Tubing 
A new bulletin by the Tubular Prod- 
ucts Division of The Babcock & Wilcox 
Company is designed to help determine 
use of hot finished, cold drawn, or “roto- 
rocked” seamless mechanical tubing as 
basis for a 
outlines the differences in methods of 
production, surface finish, tolerance and 
cost of tubing types. 
Circle No. 3 on Postcard 


uct. Bulletin TB-340° 


Dehumidifying Equipment 

A new in, “Because Moisture 
Isn't Pink,” tells how Pittsburgh Lec- 
trodryer Corporation dehumidifying 
equipment solves moisture problems for 
industry. IMustrated by and 
i of actual installations, 
letin describes many 


dling and st 
solved by installing Lectrodryers. 
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Protective Coatings Catalog Use one of the free and convenient Reader Service Postcards on this 
“Insul-Mastic il Industry” is the title poge to request copies of the catalogs in which you are interested. 


of a catalog just published by the Insul- 
Mastic go of America, manu- 
facturers of Gilsonite base protective 
coatings. The book describes these coat- 
ings, their properties, their .ses and 
tests to which they have been subjected. 
Related products such as caulking com- 
pounds, primers and membraning mate- 
rial are also covered. A special cork 
filled coating is also descri in the 
book, This coating performs the func- 
tions of preventing corrosion and insu- 
lating. 
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NEW EQUIPMENT and 


Manufacturers’ Literature 


“Safetiflow,” the dis- 

LP-Gas truck tanks 
can now be provided with a fusible ele- 
ment which melts at 165° F., assuring 
automatic valve shut-off. The fusible 
element is located in the pilot line run- 
ning from the downstream side of the 
pump to the diaphragm in the valve. No 
LP gas is vented into the atmosphere 
with the new valve and element, it is 
by-passed back into the suction line. The 
new fusible element plays no part in the 
normal operation of the truck discharge 
system, but if a fire should endanger 
an LP-Gas truck tank and its contents, 
the fusible element will melt, permitting 
automatic valve closing 


Circle No. 11 on Postcard 


Trombone Thermometer 


A new adjustable stem thermometer 
called Adjustatherm which is made in two 
different stem lengths 6%4-inches and 
1144-inches has been developed by Scien- 
tific Glass Apparatus Company, Inc. Both 
sizes are available in three ranges: 0° to 
150° C., 0° to 250° C., and 0° to 360° ¢ 

It is claimed that a set of two Adjust 
atherms will replace up to nine con 
ventional type thermometers 

1 Adjustatherm works like a tror 


th eter having 


msists of a thern 

hed scale with clearly defined 

rs against a yellow background, or 
“of 


ss scai¢e ihe ermome}ter fit 


c-fla mts 
precision sleeve (or adapter) 
ither a standard taper or semi-ball 
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Radial Air Compressors 


Two-stage, air-cooled radial air com- 
pressors capable of producing 80 to 125 
pounds pressure are described in Bul- 
letin H-630-B1 published by Worthing 
ton Corporation. Features such as the 
articulated connecting rod, fan-cooling 
of isolated cylinders, forced-feed lubri- 
cation and the Feather-Valve are ex 
plained 
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KEEP INFORMED by requesting additional informa- 


tion on new equipment and services described here. 
SAVE TIME by using the Reader Service Postcards on 


opposite page. Circle number on card corresponding 


Gland-Type Needle Valve 


Introduction of a new Gland-Type 
Bronze Needle valve has been announced 
by The Lunkenheimer Company. The 
new valve is small and compact and 
is manufactured in a full range of sizes 
from % inch to 1 inch and in both globe 
and angle patterns. The control valve 
is also bemg pro- 
duced in an indicator 
model The hand- 
wheel on the ‘indicator 
needle valve is of cast 
bronze and has num- 
bered graduations in- 
dicated on its face, 
permitting resetting 
to a_ predetermined 
degree of opening. A 
spring clip engaging 
serrations on the out 
side of the wheel, 
holds the valve at its 


proper setting 
Circle No. 14 on Postcard 
Fluid Control Valves 


Dimensional data sheets on Hoke In 
corporated valves for fluid control have 
been released in booklet form to. aid in 
the planning designing of new equip 
ment in the instrumentation or indus 
trial fields 
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New By-Pass 
Steam Trap 


The manufacturers 
claim the Universal 
Veian Steam trap 

By-Pass is the 
design of its 
he market, 
and it is specially de 
signed for the 
essing industries 
where continuous oj 
eration 1s essent 
[wo valves are in 
corporated in the tray 
and have a signalling 
device which indicates the position of the 


valves. The draining device can be con 


pletely closed, steam and condensate can 
l 


xe bypassed and internal parts of the 


steam trap replaced or the condensate 


lines can be cleaned with live steam from 


alkaline deposits, scale and other matter 
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Company Publication 


to the number listed at the end of each new equip- 
ment item on which you desire additional information. 


Solenoid Valve Catalog 


The complete new line of “Shear-Seal” 


Solenoid Valves, 
Shut-off, 2-Way Di- 
verter, 3-Way Selec- 
tor, and 4-Way Se- 
lector, is covered in 
the catalog recently 
published by Barks- 
dale Valves, along 
with illustration and 
description of the 
“Shear-Seal” princi- 
ple. Valves for air, 
water, and oil service 
come in three groups 
of pressure ranges: 0 
to 250 psi, 0 to 1500 
psi, and 0 to 3000 psi 
Circle No. 17 on Postcard 


Garlock Molded Cups 


Complete information on Garlock 
Molded Cups for pump pistons, hydraulic 
service and pneumatic equipment is 
available in a 6-page bulletin recently 
issued by the Garlock Packing Company 
rhe folder contains illustrations of 
various types of molded cups, service 
data and a list of sizes and part num 
bers [ypical applications are also 
shown. Copies of the bulletin are avail 

mn request 


ircle No. 18 on Postcard 


Low Speed Gear Motor 

U. S. Electrical Motors, Inc., has 
completed a bulletin on their Type GW 
Synchrogear Motor describing the con 
Struction, specifications and features of 
the motors. The motors are low speed 
right-angle worm-gear units with canti 
lever principle of mounting the gear 
case 
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ASK THE 
AEROFIN MAN 


Aerofin is sold only 
by manufacturers 


For the Practical Ansu _ , of nationally adver- 


tised fan system 


LNARAN 


apparatus. List 


Your Heat-Exchange Problem... —. 


There is a competent Aecrofin heat-transfer engineer near you, qualified 
by intensive training and long experience to find the right answer to your 


own particular heat-exchange problem. 


This specialized knowledge is there, ready for you to use to your 


greatest advantage. Ask the Aerofin man — and be right. 


AEROFIN CoRPORATION 


410 South Geddes $ Y. 
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Instrument Tube Harness Electronic Control Relay 
Designed to oper 
A new tv on-pr tru = 


niunctior 
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extrude lime 
thick and can 
molecu 1 gl nstallec 3000 
black | ’ ] t om the 
plastic sour of the meas- 
ciently rial - . } . 
nate many ¢ n f the rel: mpa hall working Pneumatic Butterfly Valve 
; seth: ind pl ' yoner e top of the 
- 1 i ic] ‘ l elded sheet \ pneumatically perated butterfly 
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termecia 


ing brac steel case and can be surface mounted valve for contr water or steam 
are necessa »2 ? j fl } been le ve 
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Steel and Lead Screw Anchor apotie-Fios ell 


Light Weight Plug Valve 


valve 1s 

to 6 inches, with screwed 
Body, \ und trim mate 
e. Maximum operating tem 


is 250 | 1ax! essure, 


the com 


sitive valve 
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Electrical Computer 
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Multi-Stage Centrifugal Pumps 
Ingers 


Treco’s Story 


f 


factured tor 


1 
f 


' ' 
available 


inum fan blade i 
18 to 42 inches. ¥ 
7% HP are 


various Ca 


30,500 CFM free delivery 
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Universal Pipe Supporter 
Knapp Mills, Ine 


they will begin produ 
Universal Pipe Si 

have patents device was 
originally desig heating and 
cooling coils, bu rom engineering 
firms, wl e method, 
tate ad Di¢ otl ind broader 


, have announced that 
on shortly of a 
vhich they 


of cables and 
] ges, as well 
the sup 
pipes 


anti 
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Demountable Scaffold Frame 





scatfold end 
disassembled 


ng tor 


il tanks, 














jobs 


The frame 
Waco “Spee 


¢ 


tubular steel 
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inother Example 


yf 


tcient Power 


These automatically controlled, 2- 
stage. 440 hp Cooper -Bessemer 
compressors take field gas at 20 
psi and discharge at 425 psi into 
the pipe-line system of United 
Gas. Inset shows exterior of this 
new Universoil booster station in 
the West Beaumont field. Installa- 
tion was handled jointly by Deer- 
field Petroleum. Inc.. and ‘Gateer- 
sal Petroleum Co., Oil Well Supply 
Co. furnishing all equipment. 


RIGHT: Close-up of the operating 
ends of the modern GMV's from 
the crank-door side. Unusual flex- 
ibility makes these units ideal for 
automatic operation. 


More profit in gas conservation... 


- - -WITH GMYV ONE-MAN AUTOMATIC OPERATION 


HEN a booster station practically runs itself, 

month in, month out, gas conservation is bound 
to be more practical, more profitable! And that’s the 
success story behind those Cooper-Bessemer GMV 
V-Angles, shown opposite, in Universoil’s new station 
in the West Beaumont field. 


These two GMV's are daily handling 4,800,000 feet 
of gas that ordinarily would be flared—doing it effi- 
ciently with the attention of one man for each 24 
hours of operation! It's a good example of the adapt- 
ability of modern Cooper-Bessemer V-Angles to ex- 
tensive automatic control. The installation features 


variable speed governors to meet wide load varia- 
tions, as well as automatic shutdown devices on the 
cooling water and lube oil systems. Likewise, the inlet 
scrubbers have low-liquid-level dump and shutdown 
controls. 


If you're planning compressor jobs from 220 to 3,000 
hp, automatically controlled or otherwise, check on 
Cooper-Bessemer V-Angles—today’s and tomorrow's 
answer to compressor performance at its best. 





The 
Cooper -Bessemer 
Corporation 





New York, N.Y Washington, D. C Bradford, Penna 


San Francisco, Calif Houston, Dallas, Greggton, Pompo 


Seattle, Wash Tulse, Okla 


Chicago, Ilinois 


Odessa, Texas 


St. Lovis, Mo Los Angeles, Calif 
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Motor Control Equipment 


Electric Equip- 
bes ( 
control 


and cen 


ontt- 


never 
is « ym pletely 
discon- 

pull 


d is 


ires 


in- 


Photoswitch, Ine claims their new 
liquid level control Type 10CB1 makes 
to the chemical and food proc 

free” level 

of Photo 
the liquid is 


available 
essing fields a 
control. With the principle 
switch design, contact wit! 
made only through stainless steel probe 
rods. No floats, bellows, or other moving 
parts are required in the tank. The Type 
1OCB1 imended for level control 
onductive liquids, 
and sulphates 
selection from 
ges t match the 
electrical resistivity 
trolled *hoto- 
trols are supplied as 
er NEMA 3 weather- 
NEMA 4 water- 
fittings are avail- 
requirements of all 


“maintenance 


is reco! 
electrically « 
nitrates 
permit 
ral 


such as acids, 
Design features 
four sensitivity 
probe circuit t 
of the liquid 1~ cor 
h | ' 
standard 
resistant 
tight housing 
able to meet 
¢ 


types of inst 
Circli 


evel f 
with ei 
housin t 


mm Postcard 
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Welded Grating 
Welded 


ates 

t bearing 
iracteristics, 
| entitled, 
Klemp 

Klemp 


manu- 


s described in . 
‘Klemp 4 Grat published by 
Metal Gr , . 

Metal Gr 


turer of 


ating noratiorn he 
tac l grating 
described 

159, wil 


mcorrecy 


Pressure Filters Bulletin 


Graver Wat: 
has published a bulletir 
for the 
d matter fr 


hiters 
describes the details ! 
are built 
in both vertical and ntal types 


t all the accessory equip 


struction of these 1 


together w 
ment which ts furnished t help p 
mote maximum eli 


\ 39 an P 


ency 


Development and Production of a new 
machine for gunning concrete and for 
sandblasting has been announced by the 
Air Placement Equipment Company 
This new ma named the Model 
No. 750 Bondactor and incorporates the 
same | les for gunning con- 


basic princi 
the other Bondactor models 


hine is 


crete as 
currently produced by the company. De 
signed specifically to provide a smaller 
machine to mect 
the en- 
unit, including accessories and hose 
mplete package 


lower cost 


contractors, 


capacity, 
the 
tire 
items, is offered as a 
It is a dual irtment, completely 
pressurized machine, continuous in op- 
cration. Since this model does not have 
an air motor-driven agitating and feed- 
ing mechanism, it must be used with 
perfectly dry materials, which can then 
be hydrated at the nozzle of the Bondact 


gun, 
¢ ircle No 


small 


needs of 


omt 
com] 


10 on Postcard 


Company Publication 


Graphic Panels, Consoles 


ompany has announced 
Consotrol line 
rders and con- 


distinct 


Che Foxboro (¢ 
availability of 
compact iiicators, rec 
The line comprises four 
instruments be used in a 
variety of combinations, depending on 
application requirements. The Model 52 
Consotrol Controller features an indi- 
cating and a continuous valve po- 
n indicator. Control point settings 
manual transfer switch, and a man 
control knob are case-mounted for 
ment. The Model 53 Recorder uses 
four-inch strip chart to | 


its new 


eall 
t Hers 


which may 


' 
scat 


a full provide 
30-day process record on a roll 
Five hours of chart are visible without 
pening A separate indi 
cates valve position and control set point 
The Model 58 Controller uses a “float- 
ing disc” permit 


adjusting 


sin e 


the case scale 


balance system te 
proportional band from 
zero to infinity. The Model 59 is 
mounted directly over the motor 
to control liquid flow, where 
control vajve are in the 
plete descriptions of these new 
contained in 


torce 
the 


valve 
orifice and 
line. Com- 
Conso- 
Bulle 


Sarre 
tre instruments are 
tin 463 
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New Safety Relief Valves 


Intended for use hot water space 

heating boilers, tanks and heaters, the 
Type F-51 safety rclief valve manufac- 
tured by A. W. Cash Valve Manufactur- 
ing Corporation was developed to con- 
form with the recommendations of the 
National Board and ASME. The Type 
F-51 is available in pressure settings 
from 30 to 125 pounds with correspond- 
ing Btu ratings at 
various pressure set- 
Manufacturers 
say the valve has 
sufficient capacity to 
relieve pressure due 
to thermal expansion 
of water, as well as 
steam which is caused 
by failure of the fir- 
ing device to shut off 
It is all-bronze, in- 
corporating high lift 
design, stainless steel 
spring, and _ silicon 
seat disc. 
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SASKATOON, SASKATCHEWAN 


Laurel 4 
PHILLIPSBURG SY 


McPHERSON EL DORADO 
ARKANSAS CITY. 
CUSHING 


BIG SPRING f TYLER P 


Da 
CORPUS CHRISTI fom 


YOULL FIND TRECO CATS 
\ FLOM BORDER TO EQ0RCER 


Hi-Way Refineries, Ltd., Saskatoon, Saskatchewan, Canada 
Farmers Union Central Exchange, Laurel, Montana 
Cooperative Refinery Association, Phillipsburg, Kansas 
National Cooperative Refinery Association, McPherson, Kansas 
Kanotex Refining Company, Arkansas City, Kansas 

El Dorado Refining Company, El Dorado, Kansas 

Midland Cooperative Wholesale, Cushing, Oklahoma 

Cosden Petroleum Corporation, Big Spring, Texas 

McMurrey Refining Company, Tyler, Texas 


Southwestern Oil and Refining Company, Corpus Christi, Texas 


After only ten years in business, REFINERY ENGINEERING 
Company has built cat crackers from border to border—from 
Canada to Mexico and has seven under construction at this time. 


If your company is considering a new cat cracker or other new 
refining facilities or the revamping of your old plant, it will 
pay you to confer with Treco at once. A call from you will be 
appreciated and will receive prompt, courteous attention. 


We have just produced a brochure teWiiig 
story of Treco and showing many of the jobs 
we have completed. A copy will be mailed 
you promptly if requested on your company 
letterhead. 


TULSA, OKLAHOMA 
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Alarm Annunciator Units 
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i=] 
i=] 
ao 
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mn 


of automat 
alarm uni for remote signalling of 
normal operation 
of valves, heaters and other 
kinds of equipment in pre operations 
announced by ligerman 
rhe alarms are of 
permitting a 
circuit arrangements trom 
unit. Tel-Alarm units 
are self-contained and plug in to the 


as a vacuum tube. These 
| 


failure r other-thar 
pumps, 

cess 
has been 
Anderson Company 
unitized” contraction 
variety of 
one basi alarm 


chassis as easily 
hermetically 
tor gener 
moisture me orrosion-proot 
tion. An illustrated br 


vcchure is 
1 


able 


sealed units are suitable 
uses because of their 
construc 


avail 
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Large Capacity Steam Trap 


Company has 
their inte 
It is 


gn in 
Steam Trap 


on-operated steam 


al application where ex- 
capacities are required 
p, being comparatively small 
times lighter than other de- 
iston-operated 


All moving parts 


ilar Pp 
} 


signs of sin traps, 


has a two-inch orifice 
are made from stainless steel, including 
liner and spring 
duty 
pressures up to 250 


steel for 


piston plunger, piston 
he strainer is made from heavy 
hosphor screen for 


| 
psi, an 1 from stainless higher 
] 


ressures 
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Cooling Towers 

Details of construction, charts, sug 
gestions, an “Inquiry Data Sheet,” and 
other pertinent material is contained in 
the new catalog, “Cooling Towers,” pub 
lished by Foster Wheeler Corporation 

Circle No. 45 on Postcard 

Plant Maintenance Film 

How a number of the country’s lead 
ing industrial plants are employing fork 
lift trucks and towing tractors in plant 
maintenatnce operations is shown in a 
new 15-minute motion picture, “Serves 
You Right!,” just released by the Clark 
Equipment Company. The black and 
white sound movie also features the use 
of industrial radio in the operation of a 
fork-truck fleet working in both plant 
maintenance and materials-handling ac- 





New Equipment 





tivities. Available to groups interested in 
maintenance and materials handling 
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Thermostatic Steam Trap 

The Steam Trap bulletin for those in 
the refining and gasoline field, describes 
a small, high capacity thermostatic steam 
trap which cannot freeze and requires 
no adjustment or valve seat changes for 
pressure variations. This color bulletin 
contains a capacity table, cross-sectior=al 
views of the trap and installation photo- 
graphs. Full information is available 
upon request 
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© Structural Steel 


e Reinforcing Steel 


e Steel Warehouse Products 





GENERAL OFFICES 
1815S COOMBS STREET 


DALLAS 1. TEXAS 


AUSTIN BROTHERS STEEL CO. 





PLANTS 
DALLAS, TEXAS 


HOUSTON, TEXAS 





A Gulf Publishing Company Publication 





a standby for nature 


—ready to meet 
“‘low-water’’ conditions 


at the flip of a switch 


This new, ten-cell.Foster Wheeler cooling 
tower was installed by a major southern 
power company for the sole purpose of 
meeting their cooling needs when the water 
level of the river drops too low. 





Sheathed with fire-proof asbestos board, 
this installation cools 50,000 gallons per 
minute from 114° to 91° F with a spray 
and evaporation loss of less than 2.5%. 


For power generation, oil refining or 
chemical production—year-round or inter- 
mittent operation—there's a Foster Wheeler 
cooling tower to meet your particular 
requirements. Each tower is engineered and 
constructed to give you maximum 
performance at minimum cost. 


Hi 


tower 
needs. Write for Catalog CT-52-4 to: 


FOSTER WHEELER CORPORATION 
165 BROADWAY, NEW YORK 6, N. Y. 
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Copies may be obtained easily and without cost by using Reader Service Postcard. Just circle on the 
card the identifying key number of each item in which you are interested. 


AIR PREHEATER Pre- 
heater Corp. See 
Circle A2 on postcard 

STEEL FLOOR PLATE—Booklet 
Wood Steel Co. See page 366 
Cirele AS on postcard 

AIRCOOLERS— Bulletin 
American Locomotive Co 

cle A6 on postcard 

VALVE POSITIONING 
10OB. The Annin Co 
Circle Al2 on postcar 

ACID PROOF CONSTRUCTION 
Aqua-Therm. Inc. See page 383 
Cirele BI on postcare 

STEAM TRAPS—Cataloe J 
Works. See pages 186-187 
Circle B2? on postcard 

CENTRIFUGAL PUMPS 
Pump Co. See pace 2 
Circle BS on postcard 

INSULATION SERVICE 
Hill Co. See pace t 
Circle BI2 on f 

PIPE AND BOLT 
Pipe Tools, Inc. See page 370 
Circle C3 on postcard 

COOLING WATER TREATMENT—Technical 
Paper No. 123, W. IL. & L. D. Betz, See page 


Information. The Air 
paces 28 and 29 


A-18. Alan 


Alco Division 


See 


Products 
page 3 


OPERATOR—Catalog 
See page 67 


Bulletin 160 
Armstrong Machine 


Catalog M Aurora 


Information. Baldwin- 


stcard 
MACHINE 


Bulletin. Beaver 


ostcard 
Catalog 


Circle CS on po 
SAFETY HEAD 
Inc. See page 9 
Circle C7 on postcard 
STEEL CRATING—Bulletin 2365 
See page 383 
Circle C9 on postcard 
ELECTRONIC RECORDER 
Bristol Co. See page %61 
Circle Cll on postcard 
HEAT EXCHANGERS~—Bulletin 512 
Fintube Co. See pace 62 
Circle DI on postcard 
REFINERY PU a Bulletins 
See pages 35-3 
Circle D2 on esate 
PURIFIERS AND RECEIVERS—Bulletins. The 
Centrifix Corp. See page 17 
Circle D4 on postcard 
SWIVEL JOINTS—Catalog 
See page 19 
Circle D8 on postcard 
MECHANICAL SEAL 
Co. See page 373 
Circle El on postcard 
ay tT tows gee gh 
LS—Catalog No. W H 
See page 61 
Circle ES on p 
TANK SUCTION 
Engineering Corp. See page 3 
Circle E6 on postcard 
STEAM TURBINES—Information 
Pump Co. See pace 244 
Circle E9 on postcard 


ROTARY PUMPS—Bulletin LG. DeLaval Steam 
Turbine Co. See page 2 
Circle E10 on postcard 
WATCHIIMEN’S CLOCKS 
clock Corn. See pace 38 
Circle El2 on postcard 
PETROLEUM INDUSTRY FILMS. E. I. du 
Pont de Nemours & Co. See insert Pages 224-225 
Circle F3 on postcard 
INSULATION PRODUCTS a Data. The 
Eagle-Picher Co. See pages 120-12 
Circle F4 on postcard 
MIXERS—¢ Series 3 
In See pace 71 
Circle F6 on postcard 
TUBE CLEANERS 
pany. See page 82 


Circle F8 on postcard 


Black, Sivalls & Bryson, 
Blaw-Knox Co 


Catalog P 1245. The 


The Brown 


Byron Jackson Co 


51-C. Chiksan Co. 


Booklet. Crane Packing 


AND CIIEMI- 
Curtin & Co 


tcard 


HEATERS— Literature. Davis 


Dean Hill 


—Folder. Detex Watch 


atalog Eastern Industries, 


Bulletin Y-29. Elliott Com- 


September, 1952 


ADSORBENTS, DESICCANTS AND DILUENTS 
Data. Floridin Co. See page 352 

Circle G2 on postcard 

CONSOTROL CONTROLLER—Bulletin 463 
Foxboro Co. See pages 48-49 
Circle G7 on postcard 

CONVERTIBLE RECORDERS—Cataloes. Gotham 
Instruments Division uaeeen Machine & Me- 
tals. Inc. See pace 19 
Circle G8 on postcard. 

RE toe tt eet AND 

BLES—Infoermation 

te See page 240 
Circle G10 on postcard. 

WAX MOULDING MACHINE 
W. Greer Co. See pace 66 
Circle Gil on postcard 

FINNEN TUBF UNITS—Bulletin. 
Russell Co. See page 256 
Cirele HI on postcard. 

CONTROL VALVES—Bulletins 191 104 
104-A. Ilammel-Dah! Co. See page 248 
Circle H3 en postcard. 

VAPOR SAVING METHODS 
mond Iren Works. See page 
Circle H8& on postcard 

METERING AND PROPORTIONING PUMPS 
Catalog. Hills-McCanny Co. See page 367. 
Circle H8 on postcard. L 


vans 1560-A See page 


The 


INSULATING CAST- 
P. Green Fire Brick 


51-2. J 


Bulletin 
The Griscom- 
and 


Bulletin D. Ham- 


Bulletin Infileo Inc 


Circle JI on postcard. 


CATALYST LEVEL MEASUREMENT 
149. Instruments, Inc. See page 385. 
Circle J3 on postcard 


TOP ENTERING MIXERS—Rulletin R63. In- 
ternational Engineering, inc. See page 348 
Circle J5 on postcard 


WIRE MFSH PRODUCTS—Details. 
Jelliff Mfe. Coa. See page 370 
Circle J6 on postcard. 


FLAT GLASS GAGES—Information. 
Gace & Valve Co. See page 387. 
Cirele J7 on postcard 


BLOCK  INSULATION—Brochure 
John«-Manville. See page 54 
Circle J8 on postcard 


HEAT INSULATION—Book. 
Owens-Illinois Glass Co 
Circle J10 on postcard 


WEATHERPROOF INSULATION—Information 
Keashey & Mattison Co. See page 193. 
Circle J11 on postcard, 


DYNAMIC DRYERS—Bulletins D-27. 
Kemp Mie. Co. See page 381 
Circle KI on postcar 

ALLOY WELDING FITTINGS—Bulletin 
Company. See page 214 
Circle K2 on postcard 


VALVE CAPACITY CALCULATOR. Kieley & 
Mueller, Inc. See pace 216 
Circle K3 on postcard. 


SE, a ED BEAM LAMPS—Bulletin. Killar Electric 
fe. Ca. See page 391 
Pile K4 on postcard. 
OPEN STEEL MESHES—Catalog 
Gratine Corp. See pace 182. 
Circle K5 on postcard. 


INDUSTRIAL COOLING 
Koppers Co. See page 385 
Circle K8 on postcard 

BRONZE. IRON OR STEFL 
ture. The Lunkenheimer Co. 
Circle L2 on postcard. 


MIST El! _— ATORS—Bulletin. 
Corp. See pace 84 
Circle L102 on postcard. 
CONTROLLED VOLUME PUMPS 
Milton Roy Co. See page 47. 
Circle Lil on postcard 


Bulietin 


The C. O 


Jerguson 


IN-134A 


Kaylo _ Division, 


See page’ 212. 


The C. M 


Key 


Klemp Metal 
FANS—Information. 
VALVES— Litera- 
See page 392. 


Metal Textile 


Information 


A Gulf Publishing Company Publication 


Postcards are opposite page 320. 


AUTOMATIC RECORDING AND CONTROL- 
LING INSTRUMENTS—Catalog 5000. Minne- 
apolis-Honeywell Regulator Co. See pages 208 
2n9 
Circle L12 on postcard. 
HEAT INSULATION—Information. Mundet Cork 
Corp. See page 382 
Circle M3 on postcard 
STEAM TURBINES—Bulletin T-122 
Works Co. See page 384. 
Circle M4 on postcard. 
CORROSION PREVENTION 
formation. The Natasco Co. 
Circle M6 on postcard. 


TANDEM _ UNITS—Literature 
Burner Co. See page 162 
Circle M7 on postcard. 

GRAPHITE GROUND 
tion S-6510. National Carbon Co 
Circle M9 on postear 

STEEL TUBING—Bulletin 26. 
vision, See page 196. 

Circle MII on postcard, 

STEAM TRAPS—Catalog 751. W. H 
& Co. See page 386 
Circle M12 on postcard. 

ANHYDROUS AMMONIA—Facts. 
vision. See page 3% 

Circle NI on postcard 
CLEANING PRACTICES—Booklet F7629 
Products, Inc. See page 175 

Circle N3 on postcard. 

HEAT INSULATION—Details 
Inc. See page 340 
Circle N8 on postcard. 

REFINERY AND CHEMICAT 

Bulletin 


Murray Iron 


PRODUCTS—Im 
See page 379. 


Airoll 


National 


ANODES—Catalog Seo 
See page 334 


National Tube Die 
Nicholsog 
Nitrogen Die 
Oakite 


Pabeco Products 


PROCESS PUMPS 

Peerless Pump Division. See page 33, 
Circle N12 on postcard 

ELECTRIC DISTILLATE TREATING 
ESS—Information. Petrolite Corp. See 
138-139 
Circle P2 on postcard, 

CELLULAR GLASS INSULATION- 
Pittsburgh Corning Corp. See page 23. 
Circle P'S on postcard. 

TANK FABRICATION— Information. 
Works, Inc. See page 53 
Circle P6 on postcard. 

BU BBLE CAPS—Bulletin 21. 

See page 163 
Circle P8 on postcard, 

WATER TREAT ME NT—Bulletin RP-9373. %Pro- 

ag nce ond Cover. 
Circle PIl on posteard. 

SELECTIVE SOLVENTS— petede 203. Quaker 
Oats Company. See page 
Circle QI on postcard 

CAT CRACKERS—Treco Brochure. Refinery Engi- 
neering eee See page 328. 

Circle Q4 on postcard. 


VALVES Catalog. W. S. Rockwell Co. 


PROC. 
pages 


Booklet. 
Posey lron 


The Pressed Steel 


See page 
Circle Q9 om postcard. 

BALL VALVES—Folder V-4. Rockwood Sprinkler 
Co. See page 349. 

Circle QI1 on postcard. 

ELECTRICAL EOQUIPMENT-—Catalog 
Russell & Stoll. See pose 100, 
Circle RI on postcar 

PUMP VALVES rl Sims Pump Valve Co 

See Pt 391. 

Circle R7 on postcard, 

PROPORTIONING PUMPS—Catalog UP-52. The 
Edward Soph Co. See page 367. 
Circle RII om postcard. 

PROTECTIVE GARMENT FABRIC—Bulletin 
pou Standard Safety Equipment Co. See page 


Circle 


H47-50 


S2 on postcard. 
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Try ORBIT FORGED STEEL LP-GAS VALVES in your refinery where 

— liquefied refinery gas is processed, stored and shipped. Orbit’s welded bonnet 
RANCHES construction, friction free seating principle and plastic packed stem make up 
8 a modern streamlined valve that is designed to match your modern processing 


n, Texs techniques. Orbit offers very low maintenance costs and the maximum in 


sto | 
— Velasco , safety. 
the Gulf eas 
ing , ; — — . 
aor Orbit Forged Steel LP-Gas Valves are offered in sizes beginning with 1” up 
Odess® os to and including 4”, ASA Class, Series 150 Lb. to 2500 Lb., 250° Fahrenheit 
4o2 West County maximum working temperature, carbon trim and stainless steel trim. 


s) 
Servind West _ 


—Sold by Supply Stores— 


ORBIT VALVE CO. 


- ©. BOX 699 TULSA, OKLA. 








Catalogues— Bulletins 





Catalog 68-R 
See page 350 


STEAM SPECIALTIES Strong 
Carlisle & Hammond Co 
Circle S3 on postcard 

SOLID WHEEL AND 
BINES—Bulletins S-116 and S-146 
Steam Turbine Co. See page 60 
Cirela S10 on postcard 

UNITIZED ANNUNCIATOR SYSTEM—Bulletin 

). Tiwerman Engineering Co. See page 391 
Circle S12 on postcard 

COATING COMPOUNDS—Catalog 50 
Company. See page opposite 352 
Circla T2 on pe oend 

CORROSION RATE 
See page 232 
Circle T3 on postcard 

TIWER OACJUBG—Manual. 1 ) 
Co. See page 3 
Circle T7 on postcard 

ASBESTOS INSULATION—Bulletin No. 76-109 
Union Asbestos & Rubber Co. See page 16. 
Circle T5 on postcard 

ALLOY STUDS AND BOLTS—Catalog 
Products Corp. See page ! 

Circle T9 on postcard 

PROCESS VALVES—Bulletin 698. W-K-M Com 
pany. See page 205 
Circle T12 on postcard 

CHLORINATION EQUIPMENT 
Wallace & Tiernan Company. See page 
Circle Ul on postcard 

FORGED STEEL FITTINGS—Information 
son-Stillman Co. See page 174 
Circle US on postcar 

VALVES—Cataloe 52W 
See page opposite 353 
Circle U6 on postcard 

TEMPERATURE INSTRU MEN TS—Literature 
Weston Electrical Instrument Corp. See page 342 
Cirele U7 on postcard 

PROCESS EQUIPMENT 
lock Manufacturing Co 
Circle U8 om postcard 

STEAM TURBINES— Details 
Co. See page 388 
Cirela U9 on postcard 

TUBE EXPANDERS 
Wiedeke Co. See page 
Circle U10 on postcard 

ACID PUMPS—Bulletin E-7000 
Sons, Inc. See page 150 
Cirele UIl on postcard. 

TUBE CLEANERS AND 
ture. Thomas C. Wilson 
Cirele UI2 on postcard 

FINNED TUBE-— Brochure 
vision. See page 170 
Circle V1 on postcard 

GAS-ENGINE COMPRESSORS Bulletin 
BIB. Worthington Corp. See page 7 
Circle V3 on postcard 

DEMISTERS—Information. See page 98 
One H. York Co. See page 98 
Circle V8 on postcard 
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MULTI-STAGE 
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Stoneware 
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Information 
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Wedgeplug Valve Co 


Information. The Whit- 
See page 371 


Whiton Machine 


Information. The Gustav 


380) 


A. R. Wilfley & 


EXPANDERS— Litera- 
Inc. See page 374 


Wolverine Tube Di 


L-690. 


J. J. Cosgrove Retires 


James J. Coser: chairman of Con 
tinental Oil Company's board of direc- 
1948 retired recently 
, ment plan, but will 
and as 
will be 
msult 


ve 
tors was 
under Con 
continue to se : he 


since 
tire 
director 
Also he 


npany in 


chairman of 
| 1 
available to a c 


ng capacity 





REPRINTS AVAILABLE 


James A. Davies’ 
Trays—Design and 

appeared in the 
August and September, 1950, issues 
PeTRoLeEUM REFINER availa- 
50 cents each 

inquiries should be 
addressed to Librarian, Gulf Pub- 
lishing Company, P. O. Box 2608, 
Houston 1, Texas 


Reprints of 
article, “Bubble 
Layout,” which 


r are 
ble 


Orders ort 


again at 











September, 1952 


| 


| 


| 
| 


| 


Bo a ts sd 


J cet atl 


CONDENSATE OUTLET 


TANK SUCTION HEATER INSTALLATION 


The shell is open at the inside end. 
The oil moves across the heating tubes 
os it passes through the shell to the 
suction connection outside the tank 


In Bulk Oil Terminals and Refineries the world over Paracoil Tank Suc- 
tion Oil Heaters are licking the problem of economically preheating 
heavy viscous oils to permit their withdrawal from storage tanks. They 
are also preheating the lighter grades of fuel oils to their proper delivery 
temperatures to avoid the costly volume losses incurred when such oils 


are sold at low temperatures. 


WITH PARACOIL TANK SUCTION OIL HEATERS 


@ You Heat Only The Oil That Is 
Being Withdrawn From The Tank. 
(Thus radiation losses resulting from 
heating entire tank contents are 
eliminated.) 

@ Overall Steam Consumption And 
Heating Costs Are Held To A 
Minimum. 

@ Heater Tube Bundle Can Be With- 
drawn For Inspection And Clean- 


SPEED UP DELIVERIES AND CUT OIL VOLUME LOSSES 


ing. Breaking of oil suction line not 
necessary. 


@ All Piping Connections And Gas- 
kets Are Outside The Tank. 


@ U-Tube Design Permits Free Ex- 
pansion And Contraction Of 
Tube Bundle. Either high or low 
pressure steam can be used as the 
heating medium. 


Prompt Shipments! 
Our extensive stocks 
of tubing and pipe 
enable us to make 
quick deliveries to 
meet your immedi- 
ate requirements 
Write for Descrip- 
tive Literature 


WITH PARACOIL TANK SUCTION HEATERS 


In addition to the Paracoil Tank Suction Heaters, we also design and fabricate 
Line Type Discharge Heaters of any capacity. Illustrated is a Paracoil Straight 
Tube Type Fuel Oil Heater for bulk station service—capacity 2,000 gallons 
per minute, No. 6 oil, 100°F to 160°F, steam at 15 psig. Weight 12 tons. 


DAVIS 


1060 East Grand Street, 
30 Rockefeller 


A Gulf Publishing Company Publication 


Plaza, 


ENGINEERING 
CORPORATION 


ELIZABETH 4, NEW JERSEY 
NEW YORK 20, N.Y. 
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A Leading Southwestern Refinery 


OPS CORROSION 
vits NATIONA 


TRADE-MARK 


=> Graphite Ground Anodes 


~~ 


*- 


. 
: 


ee 
= , 
Lae 


@ Lowest installed cost 


@ 90% of corrosion leaks eliminated within 5 years of 
first installation 


@ Labor crews reduced ... trained men kept on the job 
@ Power equipment requirements much lighter 
@ Installation simplified in congested areas 


@ Much lower amortization cost due to longer anode life 


The terms “National” and “Eveready” ere registered 


trede-marks of Unton Carbide end Carbon Corporetion 


NATIONAL CARBON COMPANY 
A Division of Union Carbide and Carbon Corporation 
30 East 42nd Street, New York 17, New York 
t les Offices: Atlanta, Chicago, Dallas, Kansas City 
New York, Pittsburgh, San Francisco 
IN CANADA: National Carbon Limited, Montreal, Toronto, Winnipeg 


OTHER NATIONAL CARBON propucts = 


HEAT EXCHANGERS + PUMPS «+ VALVES - 


BRICK + STRUCTURAL CARBON - 


PIPING 
SULPHURIC ACID CUTTERS = 


> 


$4.5 


HIS major producer has several million square 

feet of uncoated tank bottoms and hundreds of 
miles of underground piping. Maintenance was heavy. 
Studies indicated cathodic protection — but how? 

The high current necessary to give continuous, posi- 
tive protection dictated the use of an impressed current 
system. First estimates favored scrap steel over graphite 
rods on a cost-per-unit basis. 

But experience revealed a multitude of hidden costs 
and operating difficulties in the installation of steel 
scrap. 

Scrap had to be welded. It required heavy trenching 
and transportation equipment...large labor crews. 
Bad weather held up men, machines and progress. 

Re-evaluation clearly favored a “distributed” system 
of vertically-installed “National” Graphite Ground 
Anodes— which were specified for the whole of this 
large project. 


WRITE FOR CATALOG SECTION S-6510 





DOLLARS AND SENSE... 
point to “Eveready’’ No. 1050 Indus- 
trial Flashlight Batteries. ..delivering 
twice as much usable light as any 
battery weve ever made before. 
Their unique construction prevents 
swelling or jamming in the case... 
has no metal can to leak or corrode. 











TOWER PACKING + BUBBLE CAPS - 
HYDROCHLORIC ACID ABSORBERS 


TOWERS - 
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SCIENCE and 


TECHNOLOGY Abstracts 


Prepar ed by 





Fundamental Physical and 
Chemical Data 





Vapor Press-res of the Light Normal 
Saturated myerocarbene. Ronert | 


1649 


rences 1s Ul 


Phase Equilibria in Hydrocarbon Sys- 
tems ee ee ee System 
at 40° F. H. Reamer, B. H. Sace, AND 

N : acry (Califon I 
ology. Pasadena Calif.), Ind. Eng 
44 (1952) 


stitute of 


indust 
tabular 
and a bibliog 
included 


detail in 


raphy 
Density, Refractive Index, Boiling 


September, 1952 





Point. and Vapor Pressure of Fight 
MonoGlefin (1l-alkene), Six Pentadiene, 
and two Cyclomonodélefin Hydrocarbons. 
AtpHonse F. Forztatt, Davin L. Camrn 
AND Freperrck DD. Rossini. J. Researcl 
Vat! Bur. Standards 45 (1950), pp. 406-10 
Research Paper N 2151) 


Determinations 


Approximately one out of every 31 
men and women employed in the 
United States works in the oil 
business 











three 
temperatures 20 — 
e indices for 
and 30° C 
pomt trom 
ven to 


Measuring Specific Heat of Liquids at 
High Temperatures. Small om 2 
. I se SO Gen wee peeves paratus. Noxrman H. Speas n 

ene and ad ROE re Pierce | undatior Ne mech pools 
< a Var : t ! ‘ j 195 . 938-41 

ory A , ak ” a | leaka 
' ve Vv eve 


Values > 


spec 
emperatures 

ver 

ill s 

| 


Corre'ating Solubility and Distribution 
Coefficient Data. Donaiy F. Oru MER AND 
Maunesn S. THAKAR | technic nsti 
tute of Brookl Br N. ¥ 
Ena. Chem 44 (1952 

The authors fin 

rganic and in 
resented on a ; insfer liquid 
ic paper to g raig " or higl mperat lhe 


; specihc 
é ile alibr on ) luet benzene, am tetraaryl 
liminary 

accur; oO . percent 

believ« apparatus 

ll be found useful and 

advance in the 
heats of liquids 


tempera 


it ce 1 an 
measurement t specif 


t 
A 





Chemical Composition and 
Reactions 


rdance witl l pr ! allow the 

prediction of d experiments 

giver found 

experimental data 

ation and extrapolation 
{ the curves 


straight lines—simy} om 





have not 1 rest t is als 
useful in { rrel 


nd for 


ause of the simplicity 


Hydrogen Exchange and Isomeriza- 
tion of Saturated Hydrocarbons with 
Sulfuric Acid. D. P. Stevenson, C. D 
Wacnek, O. Beeck anv J. W. Orvos (The 
Shell Development Company, Emeryville, 
Cal.), Jour. Am. Chem. Soc. 74 (1952), 
pp. 3269-82 

he paper 


ating 
interp< 


grams tor 
Iwo 
lustrative charts are presented, one 
wing the solubility in agamst 
pressure vater and the 
ts ol Vari- 


lubilities can also be constructed 


water 
erent study of the 


describes the 
reactions of several C,-C; paraffins and 
cycloparaffins by methods similar to 
those previously employed by the auth- 
ors in the study of isobutane. The isom- 
erization and hydrogen exchange reac- 
tions of these hydrocarbons with sulfuric 
acid was studied using deuterium as a 
tracer and the mass spectrometer as the 
analytical tool. The reactions 


observed 
were considered to be reactions of ions 


vapor 
r the distribution coethcier 





THESE abstracts are selected from the 
current literature of science and tech- 
nology, not including trade journals 
easily available. Photostatic copies of 
or.ginal articles can be obtained at 
nominal cost from The Library of Con- 
gress, Photoduplication Service, Wash- 
ington 25, D. C. Complete or tim ted Only isoparaffins react to an observable 
bibliographies covering special topics extent and only isoparafiins are formed 
by title, by abstract or in compete as a result of isomerization. The iso- 
manuscript will be prepared and fur- paraffin products always contain methyl 
nished by arrangement with The Lesiie groups attached to the tertiary carbon 

Laboratories. rhe hydrogen atoms that exchange with 








A Gulf Publishing Company Public 


sulfuric acid always include those at- 
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It’s a Matter of Record | Science and Technology 





| tached to the carbon atoms adjacent to 
the teritary carbon. The procedures 

| used provide a direct method for the 
determination of the relative rate of pro 
duction from the activated state of all 

| of the isomers. The authors believe that 
the results of this work provide an ex 
planation for the facts that only iso 
paratiins react and only isoparafiins are 
produced in sulfuric acid-catalyzed alky- 
lation reaction. The results demonstrate 

| that the carbonium ions are true inter 
mediates with finite lifetimes, and that 
their mode of reaction depends upon 
their degree of activation 


Compositional Relationships in the 
Copolymerization of Ethylene with Car- 
bon Monoxide. 1D). D. Corrman, P. S 
Pinkney, F. T. Watt, W. H. Woop ann 
H. S. Youne (Chemical Department, Ex 
perimental Station, E. I. du Pont de 
Nemours & Company, Wilmington, Del 
aware), Jour. Am. Chem. Soc. 74 (1952), 
pp. 3391-3 

The compositions of the polyketones 
synthesized by copolymerizing ethylene 
and carbon monoxide were found to de 
pend on the temperature, pressure and 
composition of the gaseous reaction nmiux 
ture. It was found that the particular 
mixture of monomers will copolymerize 

* a product of the same composi 

his composition was determined 
for the system ethylene-carbon monoxide 
as a function of temperature. The tem 
perature dependence of copolymer com 
position was used to d rmine the dif 
ference between the activation energies 


f certain polymer chain growth steps 


Catalyzed Polymerization of Mono- 
alkylethylenes. Promoted Aluminum 
Bromide Catalyst. C. M. Fontana, G. A 
Kipper, AND R. J. Herowp, /nd. Eng. Chem 

fi) ers 44 (1952), pp. 1688-95 
Ze en Say, a Ihe investigation reported in the pa 
Manutacty to Stang j Pacific Pumps per dealt primarily with the production 
indi; re and sm ind the of polymers of unusual properties and of 
Wdual atteny) "all enough Br uct | relatively high molecular weight from 
40n, ° give each » ‘ the class of olefins that may be called 


monoalkylethylenes. ° products so 
| made are of interest in the petroleum 
industty because of the ready availabil- 


ity of some of the lower molecular 
weight monomers, especially propylene, 
and because of the use ft these products 
as blending agents and as viscosity in 
dex improvers in lubricating oils. It was 
volymerize such olefins 


butene to products of 


found possible to | 
as propylene and | 
relatively high molecular weight by the 


a Matter of Record 


The excellent performance of the tw talyst, pror t 
e e ° 
prope choice t cata ae ynoter, and 


different from those that have been used 
to obtain high molecular weight polyiso 


installed in 1939 to pump light hydro 
carbons of .465 sp. gr operating at 
Pp 2 j 

3400 R.P_M. In 1942 the speed was in butylene. Particularly, it is found essen 
creased to 3900 R.P.M. From 1939 to R . tial to use a promot 

1950—time on stream 82+-% ... pump oO 3 7 catalyst with a hig promoter concen 
parts refinished ©... pump parts re — J : tration, and a low olefin feed rate, and 
placed 0. Third unit installed in 1947 a 7 -; to operate within a temperature range 


to operate at 4000-4200 R.P.M | characteristic of the particular monomer 
; | being treated. In the polymerization of 
| 


l-butene a maximum molecular weight 


PA is obtained at 35° C. The data secured 
Pp. ™ | in the course of the work ars presented 


n detail in tabular and graphical form 


Cy ‘% SZ4 and a bibliography of 11 references is 
AECHLOON , _ included 


HUNTINGTON PARK, CALIFORNIA . 

Export Office: Chanin Bldg., 122 E. 42nd St, New York | _ Afomatic Compounds as Donor Mole- 
o sae cules in Hydrogen Bonding. Mi1ron 

Offices in All Principal Cities cP-6 | Tamres (Noyes Chemical Laboratory, 


j 
t ' in ; = : , 
stream-turbine driven four-stage pumps i | reaction conditions. These conditions are 
| 
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University of Illinois, Urbana, Ill.), Jour 
Am. Chem. Soc. 74 (1952), pp. 3375-8 
The idea that the aromatic nucleus is 
an electron donor has received consider- 
able support recently. The ability of sev- 
eral substituted benzenes and naphtha- 
lenes to act as donor molecules in hydrogen 
bonding was studied by a calorimetric 
and also by a spectroscopic method. It 
was found t aromatic compounds 
form hydrogen bon with such mole- 
cules as chloroform and methanol-d. The 
association between the aromatic and 
chloroforn urs in a one to one ratio 
If halogen substituted into the ben 
zene ring it decreases the electron donor 
ability of t aromatic compounds as 
regards rogen bonding However, 
methyl substitution increases the donor 
ability Excessive methyl substitution, 
however, may produce steric interference 
in the formation of hydrogen bonds with 
chloroform or with bromoform 


Synthesis of Esters from Olefins, Hy- 
drogen, Carbon Monoxide and Acetic 
Acid. Raurn ( REYER (Polychemicals 
Department 1 Pont de Nemours and 
Company, In ilmington, Jour 
fon Ciem ” { }, 3242 3 

It i iown that olefins and carbon 

yields in the 

nyls in imert 

uly was con 

treatment, in 

carbon mo 

he presence of 

acetate forming 

lene, diisobutylene, 

lene and tetra 

treated with hydrogen 

yxxide at about 250° ( 

it propyl acetate, butyl 

| acetates, tridecyl acetates 

and ecy acetates were formed 
When hyl and propylene’ wer 
treated, 2-methylpentyl acetate and octyl 
acetates t also btained A similar 
treatmen ing cyclopentadiene gave 
cyclopentyl-t l t and the diace- 
tates of t iy tor d fr m cyclo- 
pentadiene dimer. Several of the alcohols 
were obtained by the alcoholysis of the 
corresponding acetate esters. The prop- 
+] 


erties of e various compounds made 


are tabulated 


Thermal Decomposition of Sulfur 
Compounds. I. 2-Methyl-2-propanethiol. 
C. J. THomrson, R. A, Mever ann J. S 
Batt (Bureau of Mines, Petroleum and 
Oil-Shale I xperiment Station Laramie, 
Wyo.), Jour. Am. Chem. Soc. 74 (1952), 
pp. 3284-7 

2-Methyl-2-propanethiol was decom- 
posed in a quartz tube at 300°-500° C 
with the result that decompositions ranged 
from 0 to 97 percent. Hydrogen sulfide 
was the main sulfur product. Small 
amounts of elemental sulfur were formed 
Isobutylene and isobutane were the 
major gaseous hydrocarbon products 


Thermal Decomposition of Sulfur 
Compounds. II. 1-Pentanethiol. C. | 
THompson, R. A. Meyer anv J. S. Batt 
(Bureau of Mines, Petroleum and Oil- 
Shale Experimental Station, Laramie, 
Wyo.), Jour. Am. Chem. Soc. 74 (1952), 

», 3287-9. 

1-Pentanethiol was thermally decom- 
posed by a flow method in a quartz tube 
at 350°-500° C. and for times varying 
from 10 to 120 seconds. Decomposition 


CC 


product 


Positive Flow Control 


@ For special hookups such as well head assemblies 
and gauge panels, the R-PaC Bar Stock Valve has 
no equal. It is a fine throttling valve that positively 
controls the flow. 

Male and female end type is made of carbon or 
chrome stainless in 4” and 4” sizes, in globe and 
angle types. Other bar stock valves are made of 
bronze, stainless, or carbon and stainless steel in 
sizes |4" to 1”. High pressure and temperature ranges. 

See your R-PaC distributor or write nearest 
R-PaC district office for information on 
precision turned Bar Stock Valves. 


R-PaC 
R-Pac VALVE DIVISION valves 


AMERICAN CHAIN & CABLE 


Reading Pa. Atlanta, Baltimore, Boston, Chicago, Denver, 
Detroit, Houston, New York, Philadeiphia, Pittsburgh, 
San Francisco, Bridgeport, Conn. 
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Huanec Lr > Tam 


K Many-Membered Carbon Rings. VI. 

Unsaturated Nine-me oes Cyclic Hy- 

. drocarbons. A. T ANG 
~~ : : tr . rY ] ty 


GIVES YOU 


LOWER PRESSURE DROP 


@ minimum 
“channelling” 
@ lower liquid 
@ greater surtace area “hold-up” 
® more crea - higher flow capacities 
accessability @ higher flooding limits 
® greater free space @ lower side thrust 
@ minimum “nesting” @ lower weight 


INTALOX is a new and unique, “saddle-type” tower pack- 


ing. It’s specifically designed to give you greater efficiency 

and lower costs in virtually any diffusional tower operation. Many-Membered Carbon Rings. V. Cy- 
, 4 clodecyne, cis- and trans-Cyclodecene 

It has many advantages over other “dumped” packings. Take, and — Compounc is \. T. Brom 

: UIST XOBEs | Rur R. AND ARTHUR 


pressure drop, for instance. INTALOX has a 60-65°Clower csy (1 r Laborat of Chemistry 


) ur 


pressure drop than Raschig Rings — 30-35°% lower than Berl tegen ' 1952) pp. 3636-42 
saddles. INTALOX is available in chemical porcelain or , repors sa nites . 


stoneware and in, 42”, 34”, 1” and 1%” sizes. 


Learn more about 
INTALOX, today! 
Ask about our 116- 
page reference man- 
ual, 


“TOWER PACKINGS 
AND 
PACKED TOWER 


DESIGN” stable 





Manufacture: Processes and 
Plant 





Problems in Design and Research on 

Condensers of Vapors and Vapor Mix- 

tures. ALLAN P. Cotpurn (Univ. of Dela- 

= =e '_— =, re, Newark, Del.), /nst. Mech. Engrs 

NS ate SS London 164 (1951), pp. 448-58 

LZ author reviews the subj of the 

him-type ! nsat ! i pur and mixed 

U 4 vapors and tiines design vrocedures 
ae — that may be usef n quickly mating 

the surtace requirement im such a con 

“1. M. Reg AKRON %, ONIO 461C densation system. He calls attention to 
errors in Nusselt's assumptions in deriv. 


PROCESS EQUIPMENT Divi 1! ON ing his equation for vapor condensation 
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he 
densate 
tion ar 
boiling 


ponent 


Multicomponent Distillation. IV-De- 
termination of Minimum Reflux. P G 
Murpociu anp C. D. Howtanp (Agricul 
tural and Mechar llege 
College Stat ; . mn 


ress 48 


metho 
the 

umn n 
keys ever ’ 
atility rat ! nethod pre 
] 


sented i le mated t atl ha 


equation nd ar nalytical analogue 


ince 
of the Colburt rt yn. Illustrative 
examples ar ven of the application of 
the equations results of the cal 
culations are presented in tabular fo 

A bibliography of 15 references 


cluded 


is mm 


Continuous Extraction in a Multistage 
Mixer Column. J. Y. O.psHur ano |. H 
RusHTon (Illinots Institute Technology 
Chicago, Ill.), Chem. Eng. Progress 48 
(1952), pp. 297-306 

Ihe investigators report the results 
from a study of continuous counter 
current extraction, using a 6-in. diam 
vertical glass colum: compartmented 
by horizontal plates 


agitated by mixing 
impellers on a vertical shaft, and baffled 
by vertical whirl members. The extrac 
tion of acetic acid was studied, taking 
the acid from water to methyl-isobuty! 
ketone, and also from the ketone to wa 
ter im a countercurrent manner. The 
size of compartments, the impellers, im 
peller positions, impeller speeds, acid 
concentrations, and feed rates were var 
ied. No coalescence was allowed between 
the compartments and the columns, but 
settling zones were provided at the top 
and at the bottom of the column 
Throughputs up to 4400 Ibs./(sq. ft.) 
(hr.) were studied. At best stage effi- 
ciency, a minimum height for a theoreti 
cal contact stage was found to be 3.7 in 
for a throughput of 2140 lhs// (sq. ft.) (hr.) 


using eight compartments, each three 
inches high. Under these conditions the 
stage efhicicncy was 81 percent. Com- 
parisons are presented with the perform- 


Why Good Mechanics Demand 


RiBbzaIb> 


New No. 40 


TRISTAND 
Pipe Vises 


4) > tele) &) 
make good workers 
better 


| casos, | @ Handy tray keeps your 
tools at your fingertips 


in service 





% Tristand is really a portable workbench with a vise—roomy top tray 


has pipe benders and pipe rest; tool tray below keeps tools handy. 
%* That tool tray also makes Tristand extra rigid— won’t fold up in use. 


% LonGrip tool-steel vise jaws won’t slip, are easy on polished pipe 
or tubing. 


% No. 40 yoke vise Tristand is 2%" capacity, No. 45 chain vise 4’’— 
buy these work-saver Rif@afibs at your Supply House! 


THE RIDGE TOOL COMPANY «© ELYRIA, OHIO 
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ance of other types of extraction col- 
umns that have been reported in the 
literature. The data are presented in 
considerable detail in tabular and graph- 
ical form and a bibliography of 18 refer- 
ences is included 


Liquid-Liquid Extraction. Rk. L. Von 
Berc ano H. F. Wiecanpr, Chemical En- 
gineering 59 (1952), pp. 189-200 
The authors present a review of this 
important chemical engimecring unit op- 
eration and deal h process technol- 
ogy, equipment rformance and char- 
acteristics, and " basic considera- 
tions in the selection of solvents. The 
applications in petroleum refining, sul 
phur dioxide extraction, lubricating oil 
extraction, recovery ol aromatics, extrac- 
tion of vegetable oils, vitamin recovery, 
tall oil refining, acetic acid recovery, and 
the extraction of penicillin are briefly 
MODERN ENGINEERING demands precise standards of reviewed Ihe performance of such 
heat insulation performance. Pabco's Precision Molded 85% | equipment as mixer-settlers, spray col- 


Magnesia combines the time-tested superiority of Magnesia umns, packed columns, sieve-plate col- 
umns, baffle columns, and other special 


with precision molding to give you a light weight insula- types of columns is briefly considered 
tion manufactured to very close tolerances. and described. The criteria used in se- 
lecting a solvent and the diagrams used 
as a basis of calculations are briefly pre- 
sented. The operation of liquid-liquid 
extraction is then compared with other 
methods of separation, such as ordinary 
distillation and azeotropic extraction 
Pabco Engineering Service Units are strategi- 
cally located throughout the United States and The Arosorb Process. James |. Har 


, +s » OLSEN N . NK 
maintain adequate stocks of Pabco's Precision rer, JOHN Lee OLsen, AND Frank R 
SuuMan, Jr. (Sun Oil Company, Marcus 


Molded 85% Magnesia Heat Insulation. Re- Hook, Pennsylvania), Chem. Eng. Prog- 
gardless of your location, Pabco Engineering ress 48 (1952), pp. 276-80 


Units give the service and materials you need In the Arosorb process the selective 
adsorptive power of silica gel for aro- 


when you need them. 
. matics is utilized. A typical example is 
/ presented of the separation of benzene 
AECISIOg and toluene from parafiins and naph- 
: 4 thenes in a petroleum fraction. A simpli- 
x 


5 MOLDED COMPETENT INSULATION ENGINEERS 
ad fied flow diagram is given. The process 
Each Pabco Approved Engineering Service variables and engineering factors enter- 
ing into the design of the unit are dis- 


APPROVED Unit is staffed with competent insulation engi- cussed. The influence of percolation rate, 
ENGINEERING neers and skilled mechanics. Between each pressure drop, height, diameter and 
SERVICE unit and the Pabco factory there is a constant number of cases is considered in rela- 
UNIT tion to the shape of the silica-gel beds 
methods, resulting in special Benes every | Vem & stra. beg. processed fo 
customer oil, or similar stocks not requiring high 
purity, the process can be greatly sim- 
plified. However, the use of the more 
complicated plant that permits separa- 
SERVICE EVERYWHERE tion of substantially pure compounds 
gives the refiner a wider choice in types 
Pabco Engineering Service Units may be found of stock that can be processed and the 
in the classified section of the telephone book, quality of products that can be made 


or by writing to the factory. You can depend Pa 
' ee k : Se U Conference on Fluidization. /our. Ap- 
upon every Pabco Engineering Service Unit plied Chem. 2 (1952), pp. S-1-—S-62 





cooperative interchange of experience and 


for the same high standards of materials, At the conference om Makiimatiins tech- 
workmanship and methods of application. Get nology of the Society of Chemical In- 
the complete facts on Pabco heat insulation dustry at London nine papers were pre 
and service now for your future needs. sented. The subjects covered included 

problems of plant design for fluidized 
processes, some fundamental character- 
THE DEPENDABLE STANDARD — “MODERNIZED” istics of the fluidized state, an experi- 
mental study of the mechanism of fluid- 


ization, heat transfer between fluidized 

PABCO PRODUCTS INC beds and vertically inserted tubes, some 
e practical applications of fluidization, a 

3 taseletion Division theory of fluidization and its applica- 


Sen Frenciscoe 19 New York 16 tion to gas purification, some observa- 


et ee tions on fluidization as applied to the 

Since 1920 Fischer-Tropsch process, hydrodynamic 

ee a a dd relationships in particulate fluidization, 
fluidization in beds of coal and coke 

particles and some effects of size of par- 
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ticles and viscosity, det und «velocity 


of the gas 





Products: Properties, 
Utilization and Analysis 





Autoiginition Properties of Certain 
Diesel Fuels. J. ENocu Jonnson, JoHN 
W. Cretiin, anp Homer W. CarHart 
(Naval Research | boratory, W ashing 
ton, D. C.), Ind. Eng. Chem. 44 (1952) 
pp. 1612-18 
I iation of Diesel fuels using 
engine method requires rela 

quantities ot fuel, which is a 

n research work and when 
yuure hydrocarbons and other 
younds, of whicl nly small quan 
are available. A laboratory method 
devised capable of utilizing small 
ntities of material. The autoignition 

perties of Diesel fuels were studied 

atmospheric pressure, using a single- 
ell chamber and also the three-cell 
Jentzsch ignition apparatus with certain 
modifications. Data were plotted as 
curves that express the zones of positive 
ignition, cool flames and nonignition in 
terms of the temperature and oxygen 
concentration. The ignition curves of the 
fuels studied were similar in shape, but 
as the cetane number of the fuel in 
creased the curves were displaced toward 
lower temperature and oxygen concen 
tration. The single-cell chamber gave 
curves displaced to conditions of lower 
temperature and oxygen concentration, 
as compared to the curves from the 
Jentzsch chamber. Cool flames were ob 
served over a wide range of temperature 

low oxygen concentrations. Under 


terial. 


data are presented 
ides: Venezuela, Par 


lexas, and western 


IMPORTANT. In your specifications 
send us: 1.D. of tube; O.D. of tube; 
operating conditions; inlet and out- 
let pressures and temperatures; 
center dimensions. 


lash vay ation still used 
is described. The vaporiza- 
lucted between 1.5 and 10 
were corrected to a 
absolute pres 
( the residu 

i he residuun 
760 mm. was ; Three of the welding fittings shown here have 
cleanout or inspection openings equipped with 


Ohio Type 1000 closures. Other closures ore 


son conditons, successive cool flames 

ere prow m one drop of fuel. In 
addition ) ual o the occur- 
rence of cool flam was shown by the CAST WELDABLES GIVE YOU: 
response oO! ¢ rmoc uple suspended 
lg Bene hye yp mah yey le, 1. Lower cost 3. Shorter centers 
was independent of the type gnition, - 
but more dependent on temperature than 2. Longer life 4. Heavier walls 

the concentration of oxyeer 

Characterization of Petroleum Resid- They can be furnished for all tube 
uums by Vacuum Flashing. Pau. H : : nd wall 
JouNsoN anv K. L. Mitts, Jr. (Phillips and pipe sizes, and 1.D. and 
Petroleum Company, Research Division thickness; on close center dimen- 
poe ‘p. 1624.20. ind. Eng. Chem. 44 sions; from any type of cast ma- 


available. 


From the 


vod paramae,)~=~—6o TRG Ohio Steel Foundry Company 


crack ng a ck, oh I 3 a good penetra- 
tion asphalt uld be made by vacuum 
Sa eats User LIMA, OHIO 
data are presented in tabular and graph 
cal form and show the properties ‘of the PLANTS AT LIMA AND SPRINGFIELD, OHIO 
duun obtained asning 
Modified Method for Viscosity Meas- 
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1 7fommameterg 


in all forms —ranges—stem lengths — connections 


Whether your requirement calls for certified laboratory thermometers . . . 
. or thermometers for remote reading 

you'll find exactly what you require in the Weston-TAG line —the most 
comprehensive line of quality thermometers ever offered by ONE manu- 
facturer. Literature on request. WESTON Electrical Instrument Corpo- 


or rugged all-metal industrial types 


ration, 617 Frelinghuysen Avenue, Newark 5, New Jersey. 





Laboratory 
=P 
Tey 
¥ 5 y 
= ' 


ALL-METAL 


~have readable, dial-type scales 
and corrosion-resisting stainless 
steel stems—stem lengths from 2” 
to 24”—ranges from low as —100°F. 
to high as 1000°F.—accuracy ‘2 of 
1% of thermometer range. 














GLASS 


—certified sets of ASTM Testing 
thermometers with overlapping 
ranges in protective case. Ranges 
from —36°F. to high as 760°F. Also 
precision and standard etched stem 
thermometers for general testing. 





ALL-METAL 


—provide unmatched readability 
and durability—accuracy within 1% 
of thermometer range. Available in 
all types, ranges and stem lengths 
(24” to 72”) for all requirements. 


GLASS (Metal Case) 


—available in all forms, all ranges, 
stem lengths and connections. Accu- 
racy within one scale division. Also 
submarine types, metal and cupcase 
thermometers. 





Remote Reading 


ELECTRICAL 


—resistor bulb sensing element per- 
mits mounting indicator any dis- 
tance away from point of measure- 
ment. Multiple remote readings also 
possible by use of selector switch 
and several bulbs. 





PRESSURE ACTUATED 


—for remote reading, in 5, 6 and 8” 
dial sizes. Ranges from low as 
—325°F. to high as 1000°F. Accu- 
racy one scale division unaffected 
by vibration or severe shock. Cases 
of iron, brass, or plastic. 


WESTON yeitie etn 


— TO INDICATE — RECORD — CONTROL 
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urement of Small Samples. J. G. Littarp 
(Humble Oil and Ke * Company, Bay- 
town, Texas), Analytical Chem. 24 (1952), 
pp. 1042-3 

A modification of a recently described 
small scale viscometer is described whicl 
gives greater accuracy 
temperature nec, and 
require 1 for measure 
eter was designéd f 
of less than 0.1 
apparatus is based 
a drop or slug « quis tween two 
fixed poi nz lined capillary tube 
The angle a 1 1 of the tube can 
be varied to fit t iscosity of the sam 
ple. The results ine the proce 
dure enables the determination of the 


l 


viscosities t 


ubricating o1 
range at tempcrature rom 100° to 210 
IF. with an accuracy « +10 percent 
This permits the calculat 1 of viscosity 
nudices vit an average curacy of 


3 units 


Vacuum Retorting of Oil Shale in a 
Fluidized Bed, Joun \V. l’eineie, Paut 
I Barkick, AND IIleENRY | \VIGTON 
(Dept of Chemical I gincer g, Lmver- 
sity of Colorado, Boulder, Colo.), /nd. Lng 
Chem. 44 (1952), pp. 1489-96 


< | shale retorts presently in op 
eration employ temperatures in excess 
450° ¢ Ihre ly luced boils over 


a wide ten peratu 
materials of 

ture Ihe at 

retorting of 

system The 

to pertorn 

require ; 

mg gas 

vay 

at lo 

Zatior 

solid hydrocarbon ¢ g 

weight and olefinic nature. It w 
tained at tempcratures considerably be- 
low those employed in atmospheric retorts 
The tar produced is of uniform nature, 
shows a distinct melting point, and de- 
composes rapidly when heated to a tem- 
perature below that used in atmospheric 
shale retorts. It is believed that the 
vacuum retorting procedure can be used 
for obtaining a stable uniform material 
from oil shale. The material then could 
be cracked under controlled conditions 
for the production of fuels and other 
petroleum-type products 


Ramer Promoted In Blaw-Knox 
Chemical Plants Division 


Marvin M. Ramer has been promoted 
to contract manager at the Southwest 
Division of Chemical Plants Division, 
Blaw-Knox Company. Ramer will have 
charge of all contract preparations and 
will assist in contract negotiations tor 
the engineering, procurement, and con- 
struction activities of chemical plants 
originating im the Sout! est Division 
with headquarters at Tulsa, Okla, He 
joined Blaw-Knox in August, 1950, and 


is a craduate of Rensselacr Polytechnic 
Institute with a de 


neering 


gree im chemical engi- 


Fox Joins Miller-Warden 


Karl M. Fox has joined the staff of 
Miller-Warden Associates, Asphalt Con- 


sultants, to take charge of plastics and 


Petroleum Refiner—l ol. 31, No. 9 





the 


HAMMOND DIALIFT 


a modern 
economical method 
of 


saving vapors 


Photo shows a typical conversion 
of an obsolete tank ata 

major eastern refinery. Product 
storage capacity ts 55,000 

bbls. and vapor storage 

capacity above the tank 

proper is 101,000 cubic feet, 
permitting vapor saving from 

six nearby interconnected 

tanks of various types. 


i 
4 for new tanks or the modernization of old 


es 


the HAMMOND DIALIFT offers: 


@ Trouble free operation 

e Wide range of capacities and dimensions 

@ Easy convertibility of existing tanks 

@ Operation unaffected by adverse climate or unstable foundations 
@ Proved performance in numerous locations 


ASK FOR BULLETIN D * Copyright 


fabricated and erected ..-+ 


WARREN, PA. and BRISTOL, PA 


Sales Representation in Principal Cities 
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AT FLORI-A SYMBOL 
OF SERVICE GS 


> 
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ie aS 
7 {Ge < 4 a 
The FLORI BONANZA—a trim executive airplane with a 775 mile cruising range 
—symbolizes the FLORI approach to customer service. No customer is too distant, 
isolated, large or small to command the FLORI BONANZA out of its hangar and 
into the air with a Flori Pipe Co. sales engineer aboard. 


This progressive approach to customer satisfaction is reflected throughout the entire 
FLORI operation in terms of service, equipment, performance and business integrity. 
Orders large and small are given equal attention. FLORI fabrication facilities are of 
the newest design, including the most recent ultra-sonic equipment for weld inspec- 
tion. FLORI “standards” have set an industry pattern for quality; FLORI manage- 
ment and supervisory personnel represent a total of several hundred years experience 
in the refining and chemical plant industries. 





| FLORI’s quality control program is “tailored” to the fabrication of alloy 


piping materials as required by the refining and chemical plant industries 
—your best guarantee of top performance. 








iF IT’S PIPING—CONTACT FLORI 
FOR YOUR LITERATURE FILES 


Detailed literature covering FLOR! facilities and operations is available from Dep't O, c/o 


THE PIPE COMPANY 


601 E. RED BUD AVE., ST. LOUIS 15, MO. 


CHICAGO BRANCH: 3915 W. ARMITAGE, CHICAGO 47, ILL 
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rubber interests. Fox has been associated 
with Goodvear Tire and Rubber Com- 
pany, Dewey & Almy Chemical Com- 
pany, Massachusetts Institute of 
Technology and Rohm & Haas Com- 
pany 


Texas Company Initiates 
U. S. Employes Savings Plan 


A savings plan for its more than 34,- 
000 employes in the United States has 
been put into effect by The Texas Com- 
pany. The plan is a move to help em 
ployes to adopt regular savings pro- 
grams and provide additional security 
for their retirement 

“We feel,” said J. Sayles Leach, Texas 
Company president, “that the Texaco 
Employes Savings Plan is additional 
proof of the ability of private enter- 
prise to meet its responsibilities to the 
men and women who work so loyally 
and effectively in its behalf.” 

Under the plan, the employe decides 
how much of his salary or wages he will 
save each month—the minimum is two 
percent, the maximum, five percent. The 
company adds 50 cents to every dollar 
saved by the employe, and the em- 
ploye determines how his savings and 
the company’s contributions are to be 
invested 

When an employe retires, he will re- 
ceive the cash or securities, with divi- 
dends or interest, accumulated in his 
account 


Engineering Appointments 
Announced By Hooker Company 


Hooker Electrochemical Company has 
announced recent appointments to its 
engineering department. Dr. Eugene T 
Miller, a graduate of State Real Gym- 
nasium, Real, Germany in 1942, was a 
supervisor of research at the Hungarian 
American Oil Company, leaving in 1944 
on the arrival of the Russian forces. He 
later held a similar position at Mercedes 
Benz followed by work for the U. S 
Forces in Germany. On returning to 
the United States, Miller has been with 
Calco, The Lummus Company, and with 
National Aniline 

Alfred W. Toon has been hired as a 
designing engineer, His experience cov- 
ers a number of years as draftsman, 
maintenance r, structural engi- 
neer and plat ‘ngineer in chemical, 


paper and metallurgical industries 


Taylor Refining Company 
Now Taylor Oil and Gas 


The name of Taylor Refining Com- 
pany has been changed to Taylor Oil 
and Gas Company, which will operate 
the company’s crude production and re 
finery at Corpus Christi, Texas, refinery 
at Port Isabel, Texas, and half interest 
in McAllen gas field and cycling plant 
at McAllen, Texas. Management per- 


sonnel remains unchange¢ 


Dr. F. W. Dittman Joins Rust 

Dr. Frank W. Dittman has joined the 
Rust Process Design Company, a sub- 
sidiary of The Rust Engineering Com 
pany, as a process engineer. Dittman 
will handle project of cher l plant 
design and constructio o * com- 
pany. He received his B.S. degree in 
chemical engineering from the Univer- 
sity of Pittsburgh, and both the M.Ch.E 
and Ph.D. in chemical engineering from 
Cornell University 





INSULATE 
YOUR 
CONDENSER 
TUBES? 


You may be doing 
just that if your plans don’t 
include CHLORINATION 
EQUIPMENT for slime control 
by WALLACE & TIERNAN. 


Chlorination equipment 
because it controls slime that 
grows on the walls of condenser 
tubes not protected against it. 
Enough of the growth even- 
tually seriously reduces heat 
transfer efficiency — actually 
insulates your steam from the 
cooling water. Back pressures 
go up, production drops, oper- 
ating and maintenance costs 


WALLACE 


COMPA 


September, 1952—A Gulf Publishing Company Publication 


rise, and eventual shut-down 
becomes necessary for regular 
clean-out pericds. 


Wallace & Tiernan equip- 
ment because it is versatile, 
sturdy and dependable — 
proven by thousands of success- 
ful installations, vouched for 
by satisfied users everywhere- 
and because there’s a Wallace & 
Tiernan chlorinator for every 
job. Write today for informa- 
tion on how Wallace & Tiernan 
chlorination may help you solve 
your slime problem, 


NO WATER 
s 


regardle 
Source, Chl 
elps re 
Proce . 
8s > P 
Water, oF CO0ling 


SS Of the 
°rination 


duce Slime in 


& TIERNAN 


NY, ¢3c¢. 





7 
“NATURAL GASOLINE T © & 
PROPANE 


ISO-BUTANE 


BUTANE 
ISO-PENTANE 
NORMAL PENTANE .) a 3 


HEXANE 
HEPTANE 
HEAVY NAPHTHA 


sTAVOENE ~=WILEL YOU HAVE 
ENOUGH VOLATILITY? 





Digest of Recent U. S. PATENTS 
Pertaining to PETROLEUM REFINING 


From the Official Gazette, July 1, 8, 15 and 22, 1952) 


ht ydrocarbons are 
separate moving bed 
adsorbent to adsorb C; 
ocarbon and 
in the 
hydro 





lower mole weig 
ontacted with a 
f solid granular 
hydrocarbons from C, hydr 
: lower mole weight constituents 
Emulsions absence of C vcarbons. Cs 
Salt : 

are desorbed from the first 
moving bed and ¢ hydrocarbons are 
desorbed from the moving bed 
by contacting it wit a the 
rbed ( hydrocarbons 


REFINING 





U.S.P. 2,601,903. Method and Apparatus 
for Treating Crude Oil 
from Oil Wells. R. W. Erwin t 
Water Control, In 
An oil well fluid including oil 

and emulsion is first treated to separate 

remaining mixture of oil 
bjected to | treat 
olve the emul 
ng water 


t arbons 
water 

separate 
] portion of 


free water. The 
es 
ons s eat 


and emuls 
ment and 


sion 


washing to re 


remove 


aeiali U.S.P. 2,603,310. Method and Apparatus 

cham ameeinel for Separating the Constituents of 

anteenemeds tonal Hydrocarbon Gases. F. E. Gilmore to 
ore P ae ae Phillips Petroleum Company 

flotatior 

Natural gas is cooled to an 

ficient to condense con 

boiling point 

mixture con 

ntacted with a 


and any 
water 1s 
with the treated oil 

zontally moving strata for final 
»f oi! and water 


[he separated 


extent suf 
ponents of higher 
rhe result 
wen and 


than methane 


U.S.P. 2,601,904. Method and Apparatus 

for Treating Crude Oil Emulsions 
from Oil Wells. R. W. Erwin to Salt cold ab 
Water Control, In sorbent : meet ethane, to 
An appa laimed for treating preterentially sor n une = there 
oil-water-emulsions, particularly absorption liquid is 
thane there 


} 1 
wel 


ing taming nitre 


methane is <¢ 


ratus 1s 
from 


tionat yar = 


such 
Irac 
irom 


U.S.P. 2,603,311 
H. D. Frazier 


U.S.P. 2,602,044. Clay Decolorizing of 
Solvent Refined Lubricating Oils. 
f . G. Atl and 

()y 


Dehydration of Gases 
nson, ‘ nfeld to 


andard 


extract 

the 

mxture 
wit! 


~l by 


ex 


Propane Fractionation 


U.S.P. 2,603,587 
il Stocks. R 


of Lubricating 
mms to Philliy 

i il 
ilt-content 
l stocks wit! 
lid 


contact 


tor 
M 
T 


2,602,051-2,602,069. Process 
Pe sroleum  repne 


U.S.P. 
Breaking 
DeG 

1 of s 

nitial 
including hibited by treat 
ts. These prod } oil with a moving bed of 
manner claimed 


is 


material ina 


U.S.P. 2,603,599. Prevention of Foaming 
of Oils. C. E. Troutman to Gulf Re 
search & Development Company 

hydrocarbon o'l itior 
fine dispersion of an 

This additive 
glycerol having a 

that 
the 


U.S.P. 2,603,306. Adsorption pecsese and 
Apparatus. C. H. O. Berg Uni 
iny of Caltorr 


on gas mi 


cor 
anti 
cor 


Oil my compos 
ng a stable 
$+ ¢ am 
ota 
urtace tension 
This 
alcol 
a surface active 
that of the 


ymposition 
glycol or 
greater 


first moving sists 
orbent to ad- 
ht hydro- il 
ght ! 

hy tion ot 

an less than 


than 
of poly 
by the addi- 
that or 


surtace tension 
lowered 
agent to 
oil 


ydric ol 1s 


} 
t 


ublishing mpany 


of the 


U.S.P. 2,603,667. Fractional Crystalliza- 
tion. H. J. Pankratz, H. A. Dutcher 
and C. EF. Alleman to Phillips Petro- 
leum Company 
Details are claimed of a process and 

an apparatus for fractional crystalliza- 

tion, in order to separate one component 
of a mixture from another 

Mineral Oil Composi- 


Research 


U.S.P. 2,604,451. 
tions. A. G. Rocchini to Gulf 
& Development Company 
\ mineral oil contains a minor 

of an amide of dodecylamine and alpha 

cyclohexyl or alpha-hexadecy! malonic 
acid, Lhe additive 

hibiting properties t 


amount 


imparts corrosion in 
» the oil 
U.S.P. 2,604,494. Process for the Manu- 
facture of a Hydrocarbon Solvent. 
( Morris and F. M. Smith to 
Phillips Petroleum Company 
\ hydrocarbon material boiling above 
250° I mitaming at least 50 
cent of aromatic and naph- 
thene ind 10-30 percent of 


ylehins is freed from the olctins by ; 
to the ’ 


and ce 
' 

by volume 
hydrocarbons 


material a 
hydrocarbon 


ng 
matic 
that the 
olefin will 


lhe result 


ratic 
he in 


alkylation 


U.S.P. 2,603,609. Binding Bauxite Fines 
a Granules with Colloidal Silica. 
I Heinemann to Por cel Corporation 
THING d l 


ire wit! i 


ot 


Bauxite fin 
ution silica 

f 100-600A 

sufficient t 
auxite hnes 
rmed int 


pressure, dri 


es 
ot an average 
a pH 95 
> 1) 


and 
unt ve 


a in the | 


am 
impregnated fines are fi 


under mereased 


asses 
' ' ' , : 
calcined. The granules thus obtained 


highly 


resistant to break-down 
U.S.P. 2,603,610. Preparation of a Dehy 
drogenation Catalyst. J. | Amos 
L. H. Silvernail and F. J. Soderquist 
to The Dow Chemical ( 
\ dehydrogenation catalyst is pre 
pared by mixing the normal catalyst 
yielding substances with 3-15 percent by 
weight of a powdered methyl! cellulose 
of certain haracteri 
with a cementitious binder and water 
form a thick paste, which is shaped into 


ompany 


stics and 


viscosity < 








In fernall ond i 


ATOR 


HEADS 
AND TURBINES 


WITH ECONOMY BELT DRIVE- 
INTERCHANGEABLE SPEEDS- 
FACTORY ASSEMBLED—ALIGNED- 
FOR OPEN OR CLOSED TANKS 


Furnished as 
a packaged 
unit—Ready 
to use. Pre- 
cision Engi- 
neered. Any 
size available. 


_—- 
‘4 


SEND FOR BULLETIN No. R63 
ON TOP ENTERING MIXERS 


INTERNATIONAL ENGINEERING, INC. 
DAYTON 1, OHIO 


NEW YORK— CHICAGO— 
15 Park Row 407 S. Dearborn St 
WOrth 2-2580 WAbash 2-0733 
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pellets rhe pellets are dehydrated by 
heating at least to the temperature of 
the catalytic reaction intended in order 
to decompose the methyl! cellulose and 
activate the catalyst 


U.S.P. 2,604,384. Apparatus for Regen- 
erating a Fluidized Catalyst. L. FE 
Border and R. P. Trainer to Shell 
Development Company 
The regeneration f contaminated 
ywwdered contact agents is carried out 

n two separat wl n di 


1 bed in 


me are separately 


U.S.P. 2,604,455. Preparation and Re- 
activation of Foraminate Catalysts. 
¥ ‘ l nd R. L. Robinson 

eduatetee Lad 


particularly 1 


treating 

and Ke 

metals witl 

alk ali s lut ‘ at 
greater than ten t 
portion of the Al from the 
f the alloy and 
with a stream of washing liqui 


clude the deposition o 
d atalyst obtained 





CRACKING AND REFORMING 





U.S.P. 2,601,019. Process for Promotin 
Endothermic Reactions at Elevate 
Temperatures. W. W. Odell 
A process for promoting endothermi 

reactions, e.g., for reforming hydrocar 

bons at elevated temperatures with CQO,, 

H.O, mixtures of steam with CO, and/ 

or O r other reactant fluids is claimed 

in detail, It makes use of an elongated 
vertical reaction zone contal 12 spaced 
hecker brs ks int medi ts ends and 

a continu pn of finely divided 

tact sol ds tending from low to 


1b ve the b 


U.S.P. 2,602,771. Process and Apparatus 
for the Reforming of Naphtha Hydro- 
carbons. J. C. Munday and E. W. S 
Nicholson to Standard Oil Develop- 
ment Company 

n the reforming of naphtha hydro 
carbons in the presence of finely divided 
cataly st, e catalytic treatment is car 
ried out in ~ presence of added free 
hy« dro gen Mo letails are claimed. The 
treatment w hydrogen decreases the 
necessity tor trequent regenerations of 


the catalyst in the presence of oxygen 





ALKYLATION 





U.S.P. 2,603,666. Catalytic Reaction of 
Isobutane and Propylene to Produce 
Lubricating Oil. R. J. Fritz to Stand- 
ard Oil Development Company 
A synthetic hydrocarbon lubricating 
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of £83 


Ta 
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They call it 


“THE LEAK-PROOF FLEET’> 


It’s equipped with Rockwood Ball Valves 


Carrying bottle gas in bulk over city streets is ticklish business. 

But this large Transport Company made one decision and stopped a 
thousand worries. They equipped the fleet throughout with Rockwood Ball 
Valves. Not even the bumps of rough pavements or the jolts of quick stops and 
starts unseat these close-fitting valves. 

Best part of it is, Rockwood Valves stay leak-proof. They resist wear, yet 
retain the quick-opening and closing features. They require no maintenance. 


WHAT YOU WANT... ROCKWOOD HAS 


Full Round Flow, with no change in shape or 
volume of the fluid and no turbulence. 
Minimum friction loss. 


Quick Operation in opening and closing 
means faster loading and unloading. 


Long Life, because made to resist abrasion 
and wear. 


lew Maintenance because engineered to 
stand up under an anticipated daily 
grind. 

Tested by Underwriters’ Laboratories, Ine. 


ROCKWOOD FULL-FLOW BALL VALVES 





THE FLOW 1S AS ROUND AS THE PIPE ITSELF 


3 
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Rockwood Ball Valves handling “bottled gas” 
are operated every two minutes during the day 
Tight seal makes them real production boosters 
and cost cutters 


Get complete details on this great new advance- 
ment in valve engineering. Send for booklet 


Distributors in all principal cities 


ROCKWOOD SPRINKLER 
COMPANY 

102 HARLOW ST., 

WORCESTER 5, MASS. 


Send me illustrated folder V-4 on Rock- 


wood Full-Flow Ball Valves. 
Name 

Title... 

Company 

Street 

City 

Zone State 





Get positive protection 
with Strong’s Combination 
Separator and Trap! 


Spray guns, air chucks, fixtures and 
other air-using equipment, must he 
kept free of water and oil for best 
results. Strong's Combination 
Separator and Trap will completely separate all liquids 


from air (or steam) and automatically discharge them. 


CHECK THESE FEATURES: 


* Highest operating efficiency; 

® No cleaning required 

* Copper-clad steel float (stainless steel at additional cost); 

*% Anum-Metl seat and disc—guoranteed leakproof for one year; 

% Sizes from V2 to 12 inches, screwed; pressures to 250 psi. 

Other products in the complete STRONG Steam Spec ialties 

ine include steam tr ips, stramers, separators, pressure 
laters and continuous blow-down valves. For complete 

information, write for vour copy of our new ¢ italog 


68-R today, or see one of our over 200 distributors 


STRONG, CARLISLE & HAMMOND COMPANY 
1392 West 3rd Street A M 
& Cleveland 13, Ohio : 


2 
B 


‘Se : 


: 


Reducing Valve Inverted Bucket Trap Air or Vent Trap 


STRONG 
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$s prepared by reacting 4-6 moles of 
butane with one mok yt pr pylene 
1 the presence of an AICi, catalyst and 
imultaneously and continuously recy- 
a certam portion f the n ywrmally 
ud reaction product under certain 
litions of temperature, pressure, and 
ion period 





POLYMERIZATION AND 
CONVERSION 





U.S.P. 2,602,071. Copolymerization of 
Vinyl Monomers with Fatty Oils, 
Fatty Acids, Resins and the Like. 
E. ¢ Haines to Geo. D. Wetherill 
Varnish Company, Inc 
In the production of a copolymer of 

styrene and China-wood oil, oiticica oil, 

tall oil, or rosin, a mixture of two re- 
actants ts continuously added to a mass 

ot a copolymer of these materials at a 

temperature substantially above that of 

its solidification, n untamme m the mass 

a constant ratio between its ingredients 


U.S.P. 2,602,078. Shortstopping Emul- 
sion Polymerization of Conjugated 
Diolefin Hydrocarbons with N-Sub- 
stituted Dithiocarbamates. W. A 
Schulze and W. W. Crou to Phil- 
lips Petr pany 


leum ( 1 a 


1.0 per 


U.S.P. 2,602,772. Conversion of Hydro- 
carbons with Platinum Composite 
Catalyst. V. Haensel to Universal Oil 
Products Com 


U.S.P. 2,602,787. Emulsion Copolymeri- 
zation of Sulfur Dioxide and Unsatu- 
rated Organic Compo.nds with Re- 
covery of Uncontaminated Unreacted 
Sulfur Dioxide. \V. W. ( 
Ph | Pet 


( 


U.S.P. 2,603,591. Pulsating Hydrocarbon 
Conversion P. I to S ; 
\ (>) ( | 





BRIDGEPORT BRASS COMPANY 


CONDENSER AND HEAT EXCHANGER TUBE EDITION 


Bridgeport” 
ees por 
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Hundreds of combinations of different metals are possible in the manufacture of Duplex tubes. 


Duplex Tubing 
Handles Corrosive Products in the 
Petrochemical Field 


The corrosion problem continues to 
become 
chemicals are added to the long and 
growing line of petroleum products 
Tubing for conveying liquids and 
gases; for transferring heat; and for 


more complicated as new 


condensing gases must withstand the 
action of many types of cooling waters; 
sulfides, chlorides, carbon 
dioxide, solvents, etc. Of the above, 
water for cooling purposes or when it 
is a contaminant of the product, is by 
far the greatest corrosion offender 
Copper-base alloys are best suited to 


ammonia, 


resist water corrosion. 

Sea water is more corrosive than 
fresh water. Pollution from factory 
wastes and sewage complicates mat- 
Sometimes it makes corrosion 

rarely is it beneficial. Which 
»f metals should 


ters. 

worse 
metal or combination 
be specified for tubing? 


Duplex Tubing for 
Hydrogen Sulfide Corrosion 


One of the most troublesome prob 
lems deals with corrosion of heat ex- 
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| 


changer or condenser tubing which is 
attacked inside and 
outside by two entirely different types 
of corrosive media 

A refinery tried steel tubing for cool- 
ing propane gas containing an appre- 
ciable amount of hydrogen sulfide and 
some added to neutralize 
acidic constituents. It was found nec- 
essary to retube the heat exchangers 
every one or two years due to tube 
failure on the river water side. When 
red brass was used, it failed from the 
gas side. Replacement of the straight 
steel or red brass tubes with Duplex 
tubes—low carbon steel to the gases 
and red brass to the water side — re- 
sulted in an average life ranging from 
6 to 10 years 

A similar condition involving longer 
chain hydrocarbons, with a higher con- 
centration of hydrogen sulfide and 
ammonia as an acid neutralizer, was 
improved by the use of the same com- 
bination of metals in the Duplex Tub- 
ing. In different stages where gases 
entered at temperatures of 200° F. to 


simultaneously 


ammonia 


A Gulf Publishing Company Publication 


MILLS IN BRIDGEPORT, CONN. AND INDIANAPOLIS, IND.—1IN CANADA: NORANDA COPPER AND BRASS LIMITED, MONTREAL 


120° F., Duplex made up of a low 
carbon steel tube lined with red brass 
was found very satisfactory. 

In another application, gas from a 
caustic liquor that had been used to 
strip hydrogen sulfide and other ma- 
terials from a stream of hydrocarbon 
gases, has been successfully handled 
by the same combination—steel to the 
hydrogen sulfide and red brass to the 
cooling waters. Amines used for gag 
stripping have also been satisfactorily 
handled with steel copper duplex tubes, 


Lube Oil Coolers 
and Gas Coolers 


Duplex tubes of aluminum to the oil 
side and copper to the cooling water 
side are finding increased application 
in oil coolers used either in manufac- 
turing lubricating oils or in water cool- 
ing of lubricating oils from turbines, 
motors, etc. 

In some services, stainless steel 
tubes have failed from trans-crystalline 
stress corrosion cracking, with certain 
types of cooling waters. Where stress 
corrosion cracking of stainless steel has 
occurred stainless steel tubes clad or 
lined with copper alloy have been 
successfully used. Stainless steel clad 
copper tubes are also being used to 
withstand corrosion and erosion by im- 
pinging high velocity vapors. 

Inter and after coolers handling vari- 
ous compressed gases, often present a 
dual corrosion problem that cannot 
readily be handled by a single-wall 
tube. Impinging gases may lead to 
severe thinning at the entrance ends 
of the tubes which gradually diminish 
over a distance of about 12 to 18 
inches. The 0.083” wall copper tubes 
originally used lasted less than two 
years. Replacement with Duplex — 
0.055” copper over 0.035” aluminum 
greatly increased the life of the tubes 
in this service. After two years expo- 
sure, there was scarcely any corrosion 
detected. 

More information on Duplex tube 
applications and methods of installa- 
tion are found in Bridgeport’s “Duplex 
Tubing Technical Bulletin No. 1950”. 
Write for your copy on company sta- 
tionery. (8753) 
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about one every 30 seconds, to provide a 


ibstantially continuous flow of react 
collecting zone of substan 
uform composition 


U.S.P. 2,603,626. Low-Temperature Pol- 
ymerization Process Employing P.O, 
Treated Alkyl Halide Catalyst Solvent. 
J. J. Kolfenbach and A. B. Small to 
Standard Oil Development Company 


for use with a Friedel-Crafts 
lymerization catalyst by contact with 
lved in an alkyl phosphate 


ure halogenated C.-C; alkane is 


POs diss 


U.S.P. 2,603,629. Hydrocarbon Peroxide 
Capable of Controlling Polymerization 
Reactions. H. S. Bloch to Universal 
Oil Products Company 


In the polymerization of ethylenically 


All up and down 
the scale... 


FLORITE 

FLORITE DESICCANT 
FLOREX 

FLORIGEL 

FLORISIL 

DILUEX 


FLORIDIN PRODUCTS 


ADSORBENTS 


DESICCANTS « DILUENTS 


aurwer exacting needs 


If you are an industrial user of adsorbents or desiccants for any 


put pose 


likely to interest you 


one or another of the well known Floridin products is 


The Floridin catalog offers Fullers Earth and Activated Bauxite 
in a score of different forms, of which some are very highly spe- 


cialized, tor the requirements of 


Oil Refining 
Desulfurization 
Dehydrogenation 


Solvent Reclamation 
Pipe Line Drying 
Polymerization 


Treatment of Waste 
Selective Adsorption 
Water Treatment 


Formulation of Insecticides and Fungicides 


Your inquiry will get prompt attention and full data will be furnished. 


FLORIDIN COMPANY 


ADSORBENTS 


DESICCANTS 


DILUENTS 


Dept. E, 220 Liberty Street, Warren, Pa. 





unsaturated compounds containing acet- 
ylenic unsaturation, a polymerization 
control agent is added to the reactants, 
which agent comprises a peroxide of a 


hydrocarbon of the formula 


rogen, or alkyl, 
hydrocarbon 


Where R to R; are hyd 
alkenyl orf alkapolyenyl 
radicals of certain combinations and 


mole weights 


U.S.P. 2,603,665. Polymerization of Eth- 
ylene in Presence of Aluminum Chlo- 
ride-Methy! Chloride Solution. |). W 
Young to Standard Oil Development 
Company 
Cw-Ge polyethylene polymers of pre 

dominantly straight chain alpha olefini 

racter are produced by contacting 
gas with a saturated catalyst 
of AlCh-Ethyl Cl at a tem 
f 0°-20" ( 


U.S.P. 2,604,465. Selective Copolymeriza- 
tion of Isobutylene from a C, Mix- 
ture. H. G. Sclineider, D. W. Young, 
and H. G. Goeriw to Standard Oil 
Development ( 

A mixture of C, olefins containing not 
more than 04 percent butadiene is 
mixed with styrene and then subjected 
to copolymerization at temperatures not 
above +10" ¢ n the presence of an 
amount of AICI, only slightly m excess 
of that needed to iitiat e reaction 
The isobutylene “- mixture 1s 
selectively c« I olymer d with the added 


styrene 


U.S.P. 2,604,466. Emulsion Polymeriza- 
tion in the Presence of a Dioxane. 
I Frvling, rovan, at | ] I 


leum Com 


emul 


mounts 
peroxyme}t 
phosphate 

we 

16 C atoms 
dium contains 1,4-di 





HYDROGENATION, 
DEHYDROGENATION, 
AROMATIZATION 





U.S.P. 2,602,773. Destructive Hydrogen- 
ation. J. B. McKinley and W. C 
Starnes to Gulf Resear & Develop- 

ent Company 
In the destructive hydr nation of 
hydrocarbons in the | ot a cata- 
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- MALL amounts of moisture will inevitably penetrate 


any paint film, causing rust and corrosion - + ° but 


TNEMEC uses this moisture tO destroy must at its source! 


TNE MEC pIGMENT is a compound which 
includes and intensifies the preservative properties of 
Portland cement. Combined with moisture, it creates 4 
neutral condition 0° steel surfaces, changing active rust 


and corrosive agents into an inactive neutral compound. 


That's the amazingly simple process that makes 
TNEMEC so outstandingly successful as a prime coat 
on steel. We invite you to investigate the performance 
of TNEME‘ Primers 0” any type of installation - - 
for adhesion, waterproofness and durability - -- under 
the most severe conditions. Its record as 4 long-lasting, 


anti-corrosive coating unique. 


Ask Any TNEMEC User 


NEE-MIK) 


INC. 
North Konsos City. Missouri 


our Catalog 50 to: 





POSITIVE 
CAM ACTION 


Eliminates “Stuck Valves” 


Wedgeplug Valves have established an enviable record of 
trouble-free operation and dependability, regardless of service, 
temperature, or pressure. The Wedgeplug Principle—which is 
the application of power through a simple, patented cam mech- 
anism—assures a quick, positive lift of the tapered non-lubricated 
Plug from its raised seating surfaces; a 90 degree turn; and, then, 
a lowering and tight re-seating of the Plug—all accomplished in 
sequence, and in one operation by a few turns of a handwheel. 


The operation of Wedgeplug Valves is a positive one, which 
fact does away with the problem of “stuck valves”. The opera- 
tor is always in control of the line. And, should a Wedgeplug 
Valve ever stick—which is almost unheard of—the construction 
of the valve is such that the operator can do something about 
it quickly, and without need for removing the valve from the line. 


Quick, positive, trouble-free operation at any temperature and 
pressure; ease of adjustment while the valve is in service in the 
line; protection against any erosion or corrosion of the vital, 
raised seating surfaces in both open and closed positions; high- 
unit seating pressures; large port openings that assure minimum 


restrictional loss, even at low pressures; the scientific design, and 





experimentally proven taper of the Plug and its seat; together 
with the fact that no lubricants and wasteful manhours are 
required—are some of the reasons for the ever-growing popular- 
ity of Wedgeplug Valves for general service in refineries 


Adaptable for operation by remote control. Priced to compete A DRY PLUG VALVE THAT LIFTS— 
with conventional-type Plug Valves. Write for Wedgeplug TURNS—AND RESEATS IN ONE 
Catalog No. 52W 

SINGLE, POSITIVE, CAM ACTION 


WEDGEPLUG VALVE CO., INC. WITH A FEW TURNS OF THE 


1304 S$. BROAD AVENUE, NEW ORLEANS 15, LA. HANDWHERL. 


An Affiliate of STOCKHAM VALVES & FITTINGS Birmingham, Ala 


Wedgeplug Valves cre available in three types 
Wrench-operated, MNandwheel-operated, and Worm 
Geor-operated. All sizes can be steam-jacketed 





cracking and reducible hy 

omponents, the periodi 
ally regenerated catalyst is treated with 
H.S to convert the oxidized hydrogen 
ating component of the catalyst into 
sulfide. The partial f water 
vapor formed is maintained below 30 
psi and the treatment is continued 
until the amount of hydrogenating com 
pound remaining in the oxide form will 
result in a partial water vapor pressure 
below said limit 


lyst having 


lrogenating 


pressure of 


U.S.P. 2,602,809. Treatment of Solid 
Carbon Containing Materials to Pro- 
duce Carbon Monoxide for the Syn- 
thesis of Organic Materials. N. | 
Dickinson to The M. W Kellogg 
Company 
Finely divided oxide of Fe, Co, Ni, 

Mo, Mn, Ba, V. Cr, or Cu and solid 

carbon-containing material are sus 

pended in a gasiform fluid free of free 
passed through a reaction 
thermic conditions and 
that carbon is 


xveen ane 
ler end 
temperature such 
xidized to CO The 
xidized by 


reduced metal 
contact with free 
conditions and 
then re 
zone ata 
that prevailing 
product 
synthesis 


xide 1s re 
xygen under exotherm« 
at higher temperature and 1s 
ntroduced into the reaction 

temperature higher thar 
CQO is recovered as the 
used for 


therein 
f the process to be 


perations 


U.S.P. 2,602,810. Process of Synthesiz- 
ing Hydrocarbons. C. W. Montgomery 
and W. A. Horne to Gulf 


& Development Company 
' 


Researcl 


and CO ina 
15:1 is subjected 
conditions in 
yf an iron catalyst. This 
mprises one volume part of fresh 
onsisting of Hs and CO in a mole 

» of 2.5:1 to 4:1 and 8 to 15 volume 

of recycle gas. The bulk of the 

*+ and heavier hydrocarbons and oxy- 
genated compounds formed is separated 
from the reaction product and the re 
nainder recycle 


gas ment 


containing H, 
rath of at 


Tee 
least 
drocarbon synthesis 


presence 


thereof is used as the 


ned before 


U.S.P. 2,602,811. Synthesis of Hydro- 
carbons. C. W. Montgomery and 
W \ Horne t Gulf Research & 
Development Company 
\ Fischer-Tropsch sy 

is carried out a temperature of 430 
25° F. in several steps, a H::CO ratio 
f at 40:1 being maintained in the 

first step. Make-up mprising CO 

s added t the partial reaction produc ts 
f the various 

that the charge 

quent step mtams a 

lower He:CO rat 


4 minimum mole rati 


nthesis 


process 


least 
gas ce 
such a 


steps im 


manner 


mixture t each subse 
progressively 
and the last step has 
f H.:CO 15:1 
xture is cooled between 
maintain in 


temperature 


The reaction n 
each two rf 


the several I nitial 


steps to 
desired 


U.S.P. 2,603,608. Control Method in 
Reactions between Hydrocarbons and 
Metal Oxides. W. K. Lewis and E.R 
Gilliland to Standard Oil Development 
Company 
Details of a produc 

tion of synthesis gas from methane are 
claimed. Slightly more than atom 
f CuO per mole of methane is passed 
to a reaction zone. A “make gas” is 
there produced subjected to 
further treatment 


process tor the 


one 


which is 
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U.S.P. 2,604,439. Catalytic Dehydrogena- 
tion of Hydrocarbon Oils. R. A. Ban 
errot to Shell Development Company 
Normally liquid hydrocarbon oil con- 

taining less than 0.25 percent sulfur is 
dehydrogenated under suitable condi 
tions of temperature and pressure by 
passing it through a fixed bed of a metal 
xide dehydrogenation catalyst in the 
presence of at least ten atmospheres 
partial pressure. Details are claimed 


U.S.P. 2,604,495 Hydrocarbon Dehydro- 
genation in Presence of Added Carbon 
Dioxide. E. ©. Erkko to Hercules 
Powder Company 
A mixture of ethane and CO, is con 

tatted with an iron oxide catalyst at a 


temperature of 750°-950° C. for a period 


858A M & M Building 
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of less than three seconds Ethylene, or 
a mixture:of ethylene and CO suitable 
for the synthesis of propionic acid, is 
produced 





A ERS REE 


Announcing 


Organization of the ..... 


Southern Refinery 
Engineering Company 


0 provide engineer- 
ing, design and 
construction for the 
refining and chemical 
industries of the gulf 
coast area 


JOHN H. SCHURMAN 


President and General Manager 


DESULFURIZATION 





U.S.P. 2,602,093. Separation of Sulfur 
Compounds from Hydrocarbons. M. R 
Cines to Phillips Petroleum Company 
4 mixture of hydrocarbons and or 

ganic sulfur compounds is subjected to 

distillation in the presence of a non 


acidic, aliphatic perfluoro compound ca 


Houston, Texas 
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Typical installation of Hardinge Rectangular Clarifiers in oil refinery installation for treatment 
of waste water. These clarifiers remove oil and sludge from the water 


HARDINGE SEPARATORS TREAT 
30 MILLION GALLONS OF OIL 


REFINERY WASTE WATER DAILY 


\ recent installation of Hardinge Rectangular Clarifiers, for 
separating oil from the refinery waste water, handles 20,800 
gallons per minute—nearly 30 million gallons a day. The 
skimmers remove 35 gallons per minute of oil from the water 
surface or more than 50,000 gallons per day. 

This installation, occupying more than 2 acres, employs five 
Hardinge units. Thousands of dollars were saved on this instal- 
lation because Hardinge equipment could be used with existing 


settling tanks 


mem Owen GE 


COMPANY, INCORPORATED 








Patents 





pable of forming a distillable azeotrope 
with the sulfur compounds. The refined 
hydrocarbons are recovered as the bot 
toms. Perfluoro-paraffins, -dialkyl ethers, 
trialkyl amines, etc., are examples of 
useful perfluoro compounds 


U.S.P. 2,602,770. Process for Desulfuriz- 
ing Hydrocarbons Using a Mixture of 
Boron Trifluoride and an Alkane Sul- 
fonic Acid as Reagent. C. FE. Johnson 
and A. P. Lien to Standard Oil Com 
pany (Indiana) 

\ sulfur-bearing hydrocarbon material 
is contacted with a BF;-hydrocarbon 
sulfonic acid mixture in an amount suf 
ficient to form a separate liquid phase 
Ihe extract phase comprising BFs, hy 
lrocarbon sulfonic acid and a sulfur 
ompound is separated from the refined 

drocarbon material forming the raf 


U.S.P. 2,603,553. Adsorption Process. 
C. H. O. Berg to Union Oil Company 
f California 
The process of this patent is related 
to that of U.S.P. 2,603,306. The essen 
tials of the process there described are 
here used for the separation of hyd 
irbon gas mixtures containing H,S 
The latter is adsorbed together with ( 
hydrocarbons by contact with the first 
moving bed. The adsorbed mixture of 
hydrocarbons and H.S is desorbed from 
this bed and then contacted with a se« 
md moving adsorbent bed leaving 
hydrocarbons and H.S unadsorbed as a 
roduct gas. The HS is then separated 
from the C,; hydrocarbons by alkaline 


treatment 


U.S.P. 2,604,436. Catalytic Desulfuriza- 
tion of Petroleum Hydrocarbons. 
S. W. Adev and F. W. B. Porter to 
Anglo-Iranian Oil Company, Ltd 
A sulfur-and-naphthene containing pe 

troleum fraction boiling at least in the 

range of wax distillates is desulfurized 
by treatment with a granular dehydro 
genation-hydrogenation catalyst in the 
presence of hydrogen at elevated tem 
perature and pressure. The catalyst es 
sentially nsists of the combined oxides 

f Ce ind M Numerous details are 

claimed 


U.S.P. 2,604,437. Removal of Sulfur 
Compounds from Hydrocarbon Frac- 
tions. |. F. Connor and C. F. Gustaf 
son t Standard Oil Development 
Company 
Mercaptan mpounds are removed 

from petroleum fractions boiling in the 

range of &80°-420° F. byw contacting the 
fraction with a solution obtained by add 
ing sulfur t in aqueous metal hydrox 
ide solution and - ating this mixture to 
a temperature of 150°-190° F 





HEAVY OILS AND WAXES 





U.S.P. 2,602,048. Lubricating Oil pe 
tives. A. | Michaels and N 
Hakala to Standard Oil Development 
Company 
A mineral oil base stock has combined 

therein 0.05-10 percent by weight of a 

copolymer of a maleate ester containing 

10-16 C atoms in its ester portion and 

vinyl acetate, 0.2-3.0 percent of a metal 
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The easiest way 

to prove the econ- 

omy of the Bethlehem 

Continuous-Thread Stud is to 

give it a real trial, in bolting jobs involving high 

temperatures or high pressures, or both. You'll 

soon discover that this is a stud that can take it, 

and that down-time caused by stud breakage be- 
comes virtually non-existent. 


The Bethlehem Continuous-Thread Stud gives a 


good account of itself in difficult bolting 
applications because of its ability to minimize 
stress-concentrations. As the stud has no point of 
thread-runout, those stresses which do occur are 
well distributed over the entire length of the stud, 
and therefore cannot concentrate at any one point. 
The Bethlehem Continuous-Thread Stud is made 
from carbon or alloy steels, and comes either plain 
or heat-treated. It is furnished in a wide range of 
diameters and in virtually any length, with many 
sizes carried in stock. 
If you have any questions about the range of appli- 
cations for which the Bethlehem Continuous-Thread 
Stud is best suited, put them up to the nearest 


Bethlehem office. Or write to us at Bethlehem, Pa. 


BETHLEHEM STEEL COMPANY, BETHLEHEM, PA. 


On the Pacific Coast Bethlehem products are sold by Bethlehem Pacific Coast 
Steel Corporation. Export Distributor: Bethlehem Steel Export Corporation 
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NATE* 


P vas Soluble) 


PETROLEUM SULFONATES 


. made to your spec _ 
for use in products such as. 


rust preventive formulations 

soluble cutting oils 

soluble textile oils 

emulsion degreasing compounds 

fuel oil additives 

emulsifiers for agricultural and 
insecticide sprays 

special emulsifying formulations 


Ask Sonneborn about PETRONATE, the oil soluble petro- 
leum sulfonate available in various molecular weights; 
HYPONATE, an oil free petroleum sulfonate; and PYRO- 
NATE, a water soluble petroleum sulfonate effective as 
an emulsion breaking reagent 


Sonneborn petroleum sulfonates—superior in quality and 
possessing exceptional uniformity—are now made to fit 
a wide variety of specific needs. They can also be tailor- 
made to your exact specifications. You can rely upon 
prompt shipment 


"Reg. U.S. Pat. Off 


4 Free Informative Booklet 


\ 


yt rRoull™ \ This valuable booklet gives highly useful data on the 


\yONATES many ways petroleum sulfonates are being and can be 
SM used. Write today for the only information of its kind on 
this versatile product 


L. SONNEBORN SONS, Ine. 


300 Fourth Avenue, New York 10, N. Y. 


Achweved by } 
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RESEARCH 


salt of an alkylated phenol sulfide or 
reaction products thereof with a phos 
phorus sulfide as a detergent inhibitor, 
and 0.01-1.0 percent of a choice of vari 
ous compounds serving as compatability 
improvers, such as diethylene glycol 
rhe lubricating composition is non 
turbid, has a high viscosity and exhibits 
a high degree of detergency 


U.S.P. 2,602,049. Antioxidants for Min- 
eral Oil Lubricants and Compositions 
a a. the Same. H. G. Smit! 

L. Cantrell and M. L. Hill to Gul 
( il Corporation 
\ mineral lubricating oil contains 0.5 

15 percent by weight of the neutral ad 

dition salt of oleylamine and 3-methyl 

butyl,2-ethyl-hexyl ortho phosphori« 
acid. The additive stabilizes the oil 
against oxidative deterioration 


U.S.P. 2,602,050. Tetrathioethers of Pen- 
taerythritol. R. T. Sanderson to The 
rexas Company 
A mineral lubricating oil fraction con- 

tains 0.5-25 percent of a tetra alkylthio 

ether of pentaerythritol. The properties 
of the lubricant are improved by the 
additive 


U.S.P. 2,603,589. Process for Separating 
Hydrocarbon Waxes. A. A. Schaerer 
to Shell Development Company 
Details are claimed of a process for 

the separation by fractionation of 
straight-chain paraffin waxes from par 
affinic waxy mixtures als ontaining 
non-straight-chain paraffin waxes in the 
range of Cx to Cs hydrocarbons and 
wherein there is overlapping of the 
melting points of the two types of waxes 
present 


U.S.P. 2,603,590. Method of Extracting 
Lubricating Oil Fractions. J. A. An 
derson, Jr. C. M. Floyd, and E. F 
Wadley to Standard Oi] Development 
Company 
\ mineral lubricating oil distillate 

fraction containing small quantities of 

naphthenic acids is intimately contacted 
with a phenol solvent ntaiming mn 

more than 10 percent water and I 

amount of an alkali metal henolat 

equivalent t 0.2-3.0 times the theoret 
cal amount of KOH required to neu 
tralize acidic bodies present, at a tem 
perature of 100°-250° F. The raffinat« 


a sma 


and extract phases formed are separated 
rhe lubricating oil of the raffinate phase 
is thus freed from acidic bodies while 
overextraction of the oil is inhibited 


U.S.P. 2,603,600-3. Addition Agents and 
Mineral Oil Lubricant Compositions 
Containing the Same. H. G. Smith 
and T. L. Cantrell to Gul or 
poration 
4 mineral oil lubricant comprises a 

minor amount of an antioxidant pre 
pared from a paraffinic base lubricating 
oil by treatment with anhydrous AICI 
at 150°-300° F. and reacting the product 
obtained with alkylated phenol or the 
like and P.S, at elevated temperature 


U.S.P. 2,604,430. Continuous Process for 
Separation of Waxlike Constituents 
from Oil. W. E. Skelton, I. F. Ger 
man, Jr.. H. A. Kirsch and W. \V 
Overbaugh to The Texas Company 
Details are claimed of a continuous 
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B ETTER HEAT DISTRIB UTI 0 4 @@@ maximum outlet temperature can only be 


obtained with uniform heat distribution and 
it’s the uniform heat distribution 
characteristic, inherent in the design of 


More than 1000 are in operation throughout Petro-Chem Iso-Flow Furnaces that permits 


the world in the petroleum, chemical and eprunum operating efficiency of , nal 
allied industries . . . for all processes and cracking units . . . maximum production 
for any duty, pressure, temperature and of catalytic cracking feed stocks . . . 
efficiency ... and all Petro-Chem Iso-Flow maximum yields of overhead products 
Furnaces are pre-eminently satisfactory. in vacuum operation. 


PETRO-CHEM ISO-FLOW FURNAC 


UNLIM TeEO 1 N Bea € A 


Be 


PETRO-CHEM DEVELOPMENT CO., INCORPORATED 
122 EAST 42ND STREET, NEW YORK 17,N. Y 


gc 
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p rotect Your ’ 


th: Roplace 
"Pquipment 


yd BARRETT BRAND 
ANHYDROUS AMMONIA 


Now more than ever it’s important to protect your valu- 
able, hard-to-replace refining equipment against acid cor- 
rosion. That’s why it pays to use Barrett* Brand Anhydrous 
Ammonia to neutralize acidity in oil refining. 

This liquefied gas, guaranteed to be of the highest purity, 
is one of the lowest cost neutralizing agents delivered to the 
refinery. One pound will neutralize the same quantity of 
acid as several pounds of other neutralizing agents. 

Easily vaporized, ‘Barrett’? Brand Anhydrous Ammonia 
follows the gas stream through the equipment, neutralizing 
corrosive acids as soon as they are formed. It has high solu- 
bility and a high rate of diffusion in oil. It destroys acidity 
without the formation of water or undesirable emulsions. 
Products of neutralization are easily eliminated from the 
oil. Excess ammonia is removed by blowing the oil with air. 

Start now to save money and protect your equipment by 
using ‘‘Barrett’”” Brand Anhydrous Ammonia, available in 
150, 100 and 50-pound cylinders from conveniently located 
stock points. Get all the facts! Write, wire or telephone the 


address below 


FORMERLY SOLD BY THE BARRETT DIVISION—NOW SOLD BY 


Vie FORME 
SVltrogr Litton 


40 RECTOR STREET, NEW YORK 6. N. Y 


HAVE YOU investigated the use of our detergent NYTRON* in 
your plant and tank car cleaning problems? Write for details! 


*Reg U.S Pat. OF 
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process Of separating wax trom a teed 
mixture of wax and oil by contact wit! 
a complexing agent of the structure 


where X is « t eg. urea 
or thiourea, these compe ids tormuing 
erystalline mplex compounds with the 
\vaxyv constituents ot mineral oil 
U.S.P. 2,604,431-5. Solvent Fractiona- 
tion of Wax-Containing Mixtures. 
FE. W. Clarke to The Atlantic Refit 
ing Company 
\ wax-containing mixture is separated 
into fractions of higher and lower melt 
ing pot by « untercurrently contacting 
it with an extraction solvent and sol 
vent additives under special conditions 


claimed 


U.S.P. 2,604,449. Greases and Com- 
pounds for Making Same and Other 
Compositions. W. C. Bryant and A 
Giordano to Swan-Finch Oil Cor 
poration 
A grease ntains a petroleum lubri 

cant and a gelation agent which is an 

alkali salt of an amic acid of special 
constitution and a polyvalent metal salt 


of this amic aci 


U.S.P. 2,604,452. Twister Ring Lubri- 
cant. A. J. Morway and D. W. Young 
to Standard Oil Development Com 
pany 
A twister ring lubricant consists of a 

white petrolatum containing 1-10 per 

cent by weight on the total c 

of an N-acyl p-amino phen 

group ot which contains 12-22 C atoms 


U.S.P. 2,604,453. New Copolymer Com- 
positions. A. H. Popkin t Standard 
Oil Development Company 
4 mineral oil base stock contains 0.1- 

15 percent by weight on the total com 

position of a certain copolymer of 80-95 

percent lauryl acrylate and 20-5 per 

cent methyl acrylate. The viscosity 
index of the base stock is considerably 
increased by the additive 


mposition 


l, the acyl 





PETROCHEMICALS 





U.S.P. 2,602,812. Process of Oxidizing 
Paraffinic Hydrocarbons. W.Gottsch 
all, H. Kolling and A. Hagemann to 
Ruhrchemie A. G 
In the simultaneous reaction of par 

affinic hydrocarbons with sulfuric acid 

and nitrogen dioxide as oxidauts, a sul- 
furic acid of 70-90 percent H:SO, con 
tent is used. The oxidation effect on, for 

s considerably in 


example, diesel oil 
creased thereby 


U.S.P. 2,603,663. Reaction of Olefins 
with CF,CICFCL. C. F. Feasley and 
W. A. Stover to Socony-Vacuum Oil 
Company, Inc 
Aliphatic and alicyclic mono-olefins 

are reacted by heating a mixture of such 

an olefin with a molecular excess of the 
compound CF,CICFCIL in the presence 
of 0.3-5.0 percent by weight of oxygen, 
based on the total weight of the re 
actants, at a temperature of at least 25 
C. and a pressure of at least 100 psi 
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Grace 





With the installation of EFCO heat transfer units in your 
plant, you will be sure of getting guaranteed performance 
with the extra advantages of low maintenance cost, 


high operating efficiency, long life and freedom from leaks, 


Talk over your heat transfer problems with an 
EFCO engineer. He will tell you about EFCO installations 
that have successfully solved problems similar to yours 


and explain how EFCO equipment will give you 





the performance you want. 


ENGINEERS & Fapricators, INC, 
P. O. Box 7395 Houston 8, Texas 





"JACKET WATER coms 
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The MONTH... 
in the INDUSTRY 


Appl ns of Wage ar 
Administration.” His « 
administr 


or 


icat 
mpany 


CNGA Annual Fall Meeting 
ave Forums, Speaker 


Salary 


s ronan 
| ! l ter 
nts it va Se i complex system 


WillH 


Rece 
ranges 


1 with t 


Salary 


mpare 


50 Petroleum Companies Win 
1951 Annual Reports Awards 
From t n anr 


rat 


Industrial Relations Feature 
Of WPRA Regional Meeting 
Industrial relations and ste dier 


s a 4 


he 5,000 Corp 
OS! ' ted 


sa 


Julius Hyman and Company 
Names Louis Lykken 


I T of She 


1 } 


s Lykke 
t 4 A ree! 
service 

is 


Devel 


Julius Hyn 


Tellepsen Appoints Six 
To Division Executive Posts 
Tellepsen Constructio Comy 


executive p 


ao 
Anderson 


Carson DeWitt 


Manager 


—P 





and chose the 


BRISTOL DYNAMASTER 


Continuous-balancing electronic recorder 


THERE'S A DYNAMASTER FOR EVERY NEED 
\vailable as a bridge or potentiometer, with strip or 
circular charts, Dynamasters can measure any variable 


The instrument makers whose advertisements appear 
above know that their reputations depend upon the 
accuracy and reliability of their recorders. They select 


each component part with scrupulous care. 

As the recording unit in their instruments, they all 
selected Bristol's Dynamaster. When you choose the 
Dynamaster for your own measuring needs you are 
assured of the same accurate, precise instrumentation 
demanded by these instrument makers 


that can be converted into changes in d-c voltage, d-c 
current, resistance, or capacitance, 

Dynamasters are providing accurate, trouble-free 
measurement and automatic control of such quanti 
ties as temperature, pressure, pH, speed, voltage, 
power, current, smoke density, strain, and resistance 


FOR MORE INFORMATION on the uses of this versatile recorder, 
use the coupon to get Catalog No. P1245 


BRISTOL 
The dependable Guidepett off Snduitty 


AUTOMATIC CONTROLLING, RECORDING AND TELEMETERING INSTRUMENTS 


a 6. eee ee 


THE BRISTOL COMPANY 
Bristol Road 
Waterbury 20, Conn. 


Please send catalog giving details of 
Dynamaster performance to: 


le 


NAME 








COMPANY _ 





ADDRESS - . - 





cITy ZONE STATE 





adh cient nee 
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Familiar 
Faces 
in 


New 





This is the title given to a brochure outlining the engineer- 
ing services now available through our company. It also 
will serve to introduce with photographs and biographical 
sketches our engineering personnel whom you would 
meet and who would work with you in connection with 


any projects you would assign to us 


The title is most apropos because, to most of you, face 
after face and name after name will be familiar. All are 
thoroughly experienced in many phases of processing 
and in plant and unit design and construction 

- j 


glad to send you a copy of this brochure 


briefly about our services to the chemical, 
petrochemical, petroleum, food, beverage, 
pharmaceutical and other industries 
We are especially qualified to help 

if youplantoutilize any process 
involving fractional distill- 

ation, including all types 


of extractions and azeo 


Cngquneering 


tropic systems 
Design and Construction 
of Process Plants 
* 
Design and Construction 
of Process Units 
* 
Process Evaluations 
& 
Economic Studies 


> 


BADGER INANUFACTURING COMPANY 
230 BENT STREET., CAMBRIDGE 41, MASS. + 60 EAST 42nd STREET, NEW YORK 17, N.Y. 


> 


4 


The Month... 


Suntide Retining Formed; 
To Build 30,000-Barrel Plant 


Announcement has b ace 
on of the Suntide Refining ¢ 


Martin 


and 

Bo 

tary, wh 

New Y 
ceived I 
a 30.000-1 

l34-acre 
| rpus (fh 


va 1 


Lube Oil Booklet Ready 
For September Distribution 


i Kl¢ ew s 


Sohio Appoints Four 
To Manufacturing Posts 





The Month... 


admin 
rdustrial re 
nutacturing 
ustrial rela 
nia retimery 


trans 


NGAA to Open First School 
For Fractional Analysis Study 


< ts pu ! i Six 


Preston 


32nd API Meeting to Include 
Evaporation Losses Symposium 


\ . 





DEAN BROTHERS PUMPS /NC. 
Type R2R Centrifugal Process Pumps 


3X6 R2RSM "4691 


Type R2R Precess Pump 








i Type R2R Process Pump 


DISASSEMBLY: The Type R2R process 
pumps can be disassembled without dis- 
connecting the suction and discharge pip- 
ing. By first removing the spacer from the 
spacer type coupling, and unbolting the 


OPERATING RANGE: Type RIR. Heavy 
duty process pumps are available in 
eighteen different sizes, enabling our eng! 
neers to furnish units specially designed 
and constructed for the particular work 





to be performed 

Capacities: 50 to 2000 Gallons per minute 
Heads: Up to 400’. Speeds: 900 RPM to 
4000 RPM 


BUILDERS OF OUTSTANDING PUMPS 
SINCE 1869 


CENTRIFUGAL and RECIPROCATING PUM 


Horizontal, Single Style, Double 

Acting, Piston Type, Close Clear- 

ance Pump. Designed to handle 
olatile liquids 


4043 AA 
Horizontal, Duplex, Double Acting, 
Pedestal ——— Centrifuge! Side Pot, Piston Type, Of! Bath 


mp Power Pump 


3556 iy 


Durable Duplex Packed Piston Pat- 
tern Steam Pump, Side Pot Type 


casing from the cradle the entire cradle 
and complete rotating element can be re- 
moved without disturbing the suction and 
discharge piping 


4040" 
Close Coupled Centrifugal Pump 


4728 


Double Pedestal Bearing Centrif- 
ugal Pump 


ESTABLISHED (869 


DEAN BROTHERS PUMPS /NC. 
INDIANAPOLIS /NO. 


: 323 W Tenrn §r 
Branch Offices: NEW YORK, N. Y., HOUSTON, TEXAS 
Representatives in Principal Cities 





ympany Pu 











More <izalb. #7 

, QQ **<* 180 
corrosion — 
resistant! 


XG0hUIEk on sevsers s00 


thermometers permit wide range of service. 





A new stainless steel welding process bonds case, stem and plug into one 
solid stainless steel unit. This means extra dependability under a wide range 
of service. 

Rochester's famous bimetallic element will not “tire” or lose its accuracy. 
And a superior dampening forever eliminates pointer “lock-up.” 

Backed by 35 years of manufacturing experience, the new Rochester Dial 
Thermometer is your best bet for heavy-duty service. 
ORDER TODAY from your Rochester Representative or write Rochester 
Manufacturing Co. Inc. 38 Rockwood Street, Rochester 10, New York. 


Manufacturing Company, Inc. 


; 4 38 Rockwood St., Rochester 10, N. Y oe | va 
JEFVEESLE Z eS 


THERMOMETERS GAUGES AMMETERS 


-Ferr0us 


WELDING 
DESIGN 
and FABRICATION 


@ Monel Metal 
@ Stainless Steel 
@ Glass-lined Tanks 
@ Aluminum-clad Metals 
@ Cadmium-lined & Galvanized Vessels 


Experience in meeting the exacting requirements of our military 
contracts is a guarantee to customers of our ability to meet highest 
standards in all types of non-ferrous and special alloy fabrication 
Heliare and “sigma” semi-automatic inert gas welding for the latter 
mean special qualifications to meet the most exacting requirements 


WARNER LEWIS COMPANY > 


BOX 3096 . TULSA OKLAHOMA 


The Month... 


paper is presented to the symposium 1 
November, a prepared discussion will 
follow 


Petrochemical Field Expanded 
By Sinclair Oil Corporation 

To expand its operations in the field 
of petrochemicals, Sinclair Oil Corpora 
tion has established 
Sinclair Chemical, 
Inc., as a direct sub- 
sidiary of the parent 
company 

rhe new organiza- 
tion, established as 
a part of Sinclair's 
plan for balanced 
progress, will take 
over the production 
and sales of chem 
icals recoverable 
from petroleum raw 
materials heretofore 
handled by the petr« 
chemical division of 
Sinclair Refining Company 

The new subsidiary will h:z as its 
president, P. C. Spencer, also president 
of Sinclair Oil Corporation. John A 
Scott, manager of the petrochemical di 


Scott 


vision since its inception, will be execu 
tive vice president of the new company 
FE. W. Isom. chairman of the board of 
Sinclair Researcl Laboratories, In« 

and director of Sinclair research fe 


more than 35 vears, will be chairman 


K. M. Watson Joins Pure Oil 
As Director of Research 
Kenneth M. Watson of Chicag« 


oined The Pure Oil Company as 
of research 
> of Herman, 
, and a graduate 
of the University of 
Wisconsin, he comes 
to The Pure Oil 
Company from a cor 
sulting service he has 
operated for the past 
two years 
le will be located 
in the company’s re- 
search and devek pP- 
ment laboratories 
Crystal Lake, 
where he succeeds the Wotson 
late William B. Ross 


New Consulting Group 
Organizes in Houston 


A new consulting chemical and petr: 
leum engineering partnership, Prengl 
Dukler & Crump, has been formed in 
Houston by H. W. Prengle, Jr, A 
Dukler and J. R. Crump. The grou 
will do process design and evaluatior 
work as well as surveys for expansion 
of existing facilities 

Crump obtained a S.B. degree from 
Harvard College. Recently he has been 
engaged in the patent development of 
oil well equipment while serving as 
chairman of the chemical engineering de 
partment at the University of Houston 

Receiving a B.E. degree from Yale 
University and an M.E. and Ph.D. in 
chemical engineering from the Univer 
sity of Delaware, Dukler has worked 
for Rohm & Haas Company and for 
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A bank of ten Beaird pressure storage tanks in a Nebraska gasoline plont. 


BEAIRD PRESSURE STORAGE TANKS 


hether you live in Texas or Massachusetts, Pennsylvania 

or Colorado, South Carolina or Nebraska, or any of the 
other states where petroleum and chemical plants are 
located, you have probably seen Beaird pressure storage 
tanks. Throughout the country and in several foreign coun- 
tries you will find installations of Beaird tanks, the tanks 
that are backed by Beaird’s thirty-four years’ experience in 
pressure vessel fabricating. 


May we quote you on your pressure storage requireme nts? 


THE J). B. BEAIRD COMPANY, INC. SHREVEPORT, LOUISIANA 


MACHINING 
FABRICATING 
STEEL WAREHOUSE 


ANMYTOROUS AMMONIA 
FQUIP MENT 








= HOW MUCH ARE _- 
SLIPPING “ACCIDENTS COSTING YOU? 


nt REPORT 


ACcciDE 


e of deo piiee 


Caus 


Man fe bi ip" 
of preve 


y flor? 


ntion: 


There's an easy, economical way to end 
slipping accidents that steal man-hours 
and drag production down, Put positive 
non-slip protection in your plant with 
exclusive A.W. Avcaip Abrasive Rolled 
Steel Floor Plate 


NON-SLIP—EVEN ON STEEP INCLINES! 


ALcrip is made by rolling tough abrasive 
grain (the same kind used in grinding 
wheels) uniformly as an integral part of 
the steel plate’s upper portion. When 
vou walk on Avertp, hundreds of tiny 
sufety brakes grip your feet at every 
step. Result: It's virtually impossible to 
slip —even on steep inclines 


WEAR WON'T WEAR OUT ITS SAFETY! 


Arcuip’s safety isn’t merely a surface 
treatment. Note the even distribution 
and depth of the abrasive grain. As the 
sur lac * wears, thew particles are exposed, 
so ALcuip keeps its non-slip qualities for 
a lifetime. It needs no maintenance 
Rolled steel makes it stronger than other 
abrasive floorings. It withstands hard 
blows and heavy loads without cracking 
or breaking. And thinner sections can be 
used without reducing load carrying 


capacity 


Get Full Details of ALGRIP Today 


Booklet A-18 gives complete technical details, 
Write for your free copy. It may save you 
ind dollars 


ABRASIVE ROLLED 
STEEL FLOOR PLATE 


ALAN WOOD STEEL COMPANY 


Conshohocken, Pa. 


ip 


= </ Other products: PERMACLAD Stoinless Clad Steel © A. W. SUPER. 
DIAMOND Floor Plate © Plates © Sheet © Strip © (Alloy ond 
Special Grades) 


Over 125 years of iron and stee! moking experience 





The Month 


the Shell Oil Company, Houston 
finery ¢ 

Prengle received @is B.S.. M.S., and 
D.S« in chemical engineering from 
Carnegie Institute of Technology. He 
has worked for several firms as research 


engineer 


THE OIL MAN'S CALENDAR 


SEPT. 
8-12 ISA Conference and Exhibit, Cleveland, 
Cleveland Auditorium. 
10-12 National Petroleum Assn., Annual, 
Atlantic City, The Traymore. 
11-13 American Institute of Chemical 
Engineers, Palmer House, Chicago 
ACS, National (Petroleum Division), 
Atlantic City, The Traymore 


Hotel. 

Oklahoma Utilities Association, Gas 
Division Meeting, Biltmore Hotel 
Oklahoma City, Okla. 

Western Petroleum Refiners Assn 
Regional Meeting, Hotel Henning, 
Casper, Wyo. 


South Central Region, National 
Asan. Corrosion Engineers, 
New Orleans, La., Jung Hotel 
Independent Natural Gas Association 
America, Annual Meeting, 
Fontenelle Hotel, Omaha, Neb 
California Natural Gasoline Assn., 
Annual, Los Angeles, The 


Ambassador. 

American Institute of Chemical 

ngineers, Annual Meeting, 

University of Tulsa, Tulsa, Okla 

Oil Progress Week. 

Texas Mid-Continent Oil and Gas 
Association, Thirty-Third Annual 
Meeting, Hotel Texas, Ft. Worth, 


Western Petroleum Refiners Asso., 
— Meeting, Garrett Hotel 
El Dorado, Ark. 

National Gasoline Association of 
America, Southern Regional 
Meeting, The Blackstone Hotel, 
Tyler, Texas. 

National Safety Council, National 
Safety Congress and Exposition, 
Chicago, Conrad Hilton Hotel. 

Independent Petroleum Asso. 
America, Annual Meeting, 
Mayo Hotel, Tulsa, Okla. 

Oklahoma Utilities Association, 
Electric Light and Power Division 
Western District, Lawton, Okla 

Oklahoma Utilities Association, 
Electric Light and Power Division 
Eastern District, Lawton, Okla 

Natural Gasoline Association of 
America, Regional, Blackstone 
Hotel, Tyler, Texas. 


AGA Annual, Atlantic City, 
Auditorium. 


OU Industry Information Committee 
Conrad Hilton Hotel, Chicago 
API Annual, Chicago, Conrad Hilton 
Hotel and Paimer House 

Natural Gasoline Association of 
America, Regional, Herring Hotel 
Amarillo, Texas. 


Natural Gasoline Asso. of America, 
Panhandle- Plains Regional Meet 
ing, Herring Hotel, Amarillo 
Texas 

AIChE, Annual, Cleveland, Hotels 
Cleveland and Carter 


Philips’ Diffraction School 
Scheduled to Begin October 6 
| 











Mid-Continent and Gulf 
Coast industries may 
phone— 


3-6659 - Tulsa,—or 
CHarter 8189 - Houston 


for detailed and complete 
information, descriptive lit- 
erature; prices; service rec- 
ommendations based on 30 
years experience. 


NEW U TYPE PUMP 
CATALOG UP-52 
sent on request 


Diaphragm Valves 


Please Ask for 
NEW VALVE CATALOG 
V-52 


Products of 


Hills-McCanna Company 


pioneers in the 
manufacture of each— 


MODERNIZED—IMPROVED 
ENGINEERED 


to meet present day 
demands of research and 
processing. 


THE 
EDWARD SOPH 
COMPANY 


202 E. 18th St. 
Tulsa 14, Okla. 
Phone 3-6659 


EDWARD SOPH 


768A M & M Bidg. 
Houston 2, Texas 
Phone CHarter 8189 








Gulf Publishing ( 


, a handy guide 
Gul to the selection 
ae of metering 
and proportioning pumps 


¥ TYPE PUMPS = 


-\ 


In this new catalog and pump selection manual for 
Hills-McCanna “U” Type Metering and Proportioning 
Pumps is all the information, including prices, for the 
selection of exactly the right pump for handling over 
300 substances. Clearly and concisely, this helpful 
booklet gives all the necessary information and specific 
recommendations to cover the vast majority of needs 
that can be filled with a Hills-McCanna “U” Type Pump. 


If your operations involve the metering or proportioning 
of small volume flows, you will find this catalog a useful 
addition to your files. We will be pleased to send you 
a copy on request. HILLS-McCANNA COMPANY, 
2441 W. Nelson St., Chicago 18, Illinois. 


Hills-McCanna “U” Type Pumps 
are reciprocating, variable stroke, 
mechanical drive units with max- 
imum capacities ranging from 
0.10 to 24 gph. per feed. One, 
two, three and four feed assem- 
blies are available. Operating 
pressures up to 5,000 psi. A four 
feed unit is shown at the left. 


HILLS-M‘CANNA 
Also Manufacturers of: Saunders Patent Diaphragm Valves 
Force Feed Lubricators © Magnesium Alloy Sand Castings 


mpary Publication 367 
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The 


’ 


Month... 


o actual application 
guest speakers 


problems and to 


It is recommended that those who 
wish to attend the October meetings of 
the Philips X-Ray Diffraction School 
make reservations at the earliest possi 


ble date. There is no registration fee 


W. J. Carroll Appointed 


William J]. Carroll has been appoimted 
assistant treasurer f California Texas 
Oil Company, Limited, and The Bahrein 


iy 
Petroleum Company 
Carroll, born in 


Limited 
New York in 1921, 
ined Caltex as a stenographer im 1941 


and received his B. S. in 1946 from Ford 


am University 








natural gasoline plant. 


TULSA TYPE Deethanizer, Depro- 
panizer and Debutanizer Columns in 


Tubular Exchangers Elect 
Officers at Annual Meeting 


Officers for the coming years were 
recently elected at the annual meeting of 
he Tubular Exchanger Manufacturers 
Association. Elected to head the organi 
ation were J. E. Hughes, president, and 
G. A. Worn, vice president. Hughes is 
lirector of the heat transfer division of 
the Western Supply Company of Tulsa 
Worn is manager of the heat exchanger 
lepartment of the Lummus ( ompany ot 
New York Re-elected as secretary 
treasurer was George P. Byrne, Jr 

Recently the association issued its third 
edition of the “Standards of Tubular 
Kxchanger Manufacturers Association,” 
a 150-page technical book covering ther 
mal and mechanical standards of carbon 
steel and alloy heat exchangers 


ay 












UOP Lists Major Changes; 
Four Named to New Positions 


Major executive changes in Universal 
Company, 


Oil Products Chicago, have 





Venema 





Sutherland Gilchrist 
been recently announced 
M. P. Venema, formerly a vice pres 
ident has been elected executive vice 


ted a vice 


] 
Sales; 


president; M. D 


president with responsibility tor 


Gilchrist, ele« 


Col. J. C. Raaen, elected a vice president 
with responsibility for Universal's re 
search and development laboratories; 


and R. 1 


president 


Sutherland, elect 


msibility 


da vice 


‘ 
with resp< for all en 


gineering functions 
Edwin F. Nelson, formerly a_ vice 
president in charge of engineering, has 


resigned to enter business 


Special Trains Will Run 
To Chicago API Meeting 


Iwo all streamlined special trains will 
to the annual A.P.I. convention 
in Chicago from Houston and Tulsa 
by The Guli, Col 
Railway ( 

From Houston, the round-trip sched 


ule ts 


be run 


rado and Santa Fe 


mpany 


Leave Houston—Saturday, Novem 
7 p.m 


ber 8—7 
Chicago (Dearborn 


Arrive 
Sunday, November 9 


Sta.) 


9 pn 


Leave Chicago—Thursday, Noven 
ber 13—3 p.m 
Arrive Houston Friday, Noven 
ber 14—5 p.m 
From Tulsa, the und-trip sched 
ile is 
Leave lulsa Sunday November 
9 5 p.m 
Arrive Chicago—Monday, Noven 


ber 10—8 a.m 
Leave Chicago Thursday Novem 
ber 13—4:30 p.m 
Arrive Tulsa— Friday, 
14—7:30 p.m 
Also from Ft. Worth, the Texas 
Chief will leave at 2 p.m., Thursday 
November 8&8, for Chicago with two ex 
tra pullmans. Returning, the two extra 
ars will be operated on the 
Chief trom Chicago at 6 p.m 
lay, November 13 


November 


Texas 
Thurs 
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C-R EVACTORS 

















MEET CORROSION PROBLEMS 


The chemical industries are employing more and 
more Croll-Reynolds Evactors in vacuum processes 
where corrosion resistance is a major consideration. 
These steam jet vacuum units provide pressures 
ranging from a few inches to a few microns. Croll- 
Reynolds is a pioneer in the use of new construction 
materials and our engineers are investigating corro- 
sion problems continually. 

Stainless steels, Monel metal, Beryllium copper, 
Ni-Resist, PMG metal, hard lead, special bronzes, 
Hastalloy, and Ilium are but a few of the special 
metals which find their way into our equipment. 
Carbon is used extensively as a lining material, and 
many plastics including Teflon and other synthetic 
materials are used for making complete Evactors. 

Consult our engineers for high vacuum equip- 
ment carefully designed for your specific conditions, 
and constructed of materials selected for your par- 
ticular conditions. 


CROLL-REYNOLDS CO., Inc. 


Main Office: 751 Central Avenue, Westfield, N. J. 
New York Office: 17 John Street, New York 38, N. Y. 
CHILL VACTORS STEAM JET EVACTORS + CONDENSING EQUIPMENT 


EE AG eeeaeNe = sca ac RN 
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DIRECT ROUTE TO LOWER 
PLANT MAINTENANCE 


The direct and indirect expense of 
replacements of short-lived refinery pipe lines 
can be reduced, or avoided altogether, 
by the use of cast iron pipe. This has been 
proved by many refineries whose maintenance 
costs have been lowered by replacing 

other pipe materials with cast iron. 
A relatively low first-cost material, cast iron 
pipe is usually cheapest in the end, for many 
refinery applications, because of its stubborn 
resistance to corrosion. Available with 
bell-and-spigot, plain end and flanged, or 
with standardized mechanical joints. 
Cast Iron Pipe Research Association, 
Thomas F. Wolfe, Engineer, 
1015 Peoples Gas Bldg., Chicago 3, Illinois. 


CAST TRON PIPE 


FOR LONG LIFE AND ECONOMY 
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IN WIRE-MESH PRODUCTS 


o JELLIFF » « 


eee ee ee 
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: > 

s For 70 years we've been weaving Wire = 

Se Mesh. And a good part of that time we .% 

as have also been making things of Wire * 

s, Mesh for people who find it is cheaper, “ 

S: easier and generally more satisfactory to ., 

. “ “let Jelliff do it.” = 

2 2 From big Dipping Baskets to tiny precision * 

*, *% filters —from fuel strainers to what-is-it = 

- * * gadgets JELLIFF’S Custom Production 7 * 
es, Department turns out fabricated Wire- ® o® o® 
6% Mesh products at speed, price and preci- ~~" 

- S* sion that mean lower costs and a stronger - \ 
* = competitive postition for our many cus- . = 
* tomers - "se 
* *. lf you buy or make wire-mesh assemblies % : 
sa a’ «as components of your own products and = § + 
= 8% have not yet had an estimate from Jelliff, = 
ce ce ce = write today for details. No obligation, 's 
AZ a even if you enclose a blueprint for us to * 
—% % figure on. Address Department 16. 2 
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WIRE MESH PARTS 
4 wit CLOTH 
RESISTANCE Wint STRAINERS - FUTERS 


SOUTHPORT CONNECTICUT 





PRICE $385.00 
1,2 to 2-Inch 


& | 2 







_ ‘ | 
2 bie =. 
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yy. wk 


oan ma es iting 

“A® BEAVER [S| 
MODEL “E” 

give and bovt machine 








@ Cuts, thre und reams all kinds 
{ pe from ‘es t nch. | a drive 
? eared tool its and threads 
pipe up to G-inct Cuts off bolts and i\ v 
Oe ee eee HANDY CHIP TRAY 
l i xe cut; up to 2-inch 
ows — —_-~ ) 
Write Beaver for detailed bulletin saan 
ert ny r supply house | J 
Over 50 Years of Friendly Service | 4 OS 
BEAVER PIPE TOOLS | : nP 
252-300 Dana Ave L _- 
Warren, Ohio, U.S.A RUGGED STAND 
AVAILABLE 
r —_ . a 


= ie YY | 
| La y) i“ | 
\ ~~. ih atl ee | 
SAFETY SWITCH RENEWABLE 

LOCK BRONZE BEARINGS 


Joma wwe amp wee= sonmane 


Nate 


NO SPINDLE WHIP 








Eastly applied, highly 


offiecent.....Tdeal for 
matulenauce work..... 


No. 1 Insulating Cement 


Here is the low cost answer to cutting heat 
losses on all types of equipment. B-H No. | 
Insulating Cement may be applied over block 
or blanket—or direct to large and small 
irre gular surfaces not suited to preformed 
insulation. It has high coverage, low volume 
shrinkage—and contains a rust-inhibitor which 
prevents corrosion of equipment 





B-H No. 1 is effective up to 1800° F. and is 
100% reclaimable when removed from equip- 
ment heated up to 1200° F If you have any 
problems of selection or application of any 
insulating material, put the job up to B-H 
Engineered Insulation Service 


Baldwin-Hill 


Clip on signed letterhead and mail 


BALDWIN-HILL COMPANY 
784 Breunig Ave., Trenton 2, N.J. 


Please send complete information on 

NO. 1 INSULATING CEMENT All-purpose, 
rust-inhibiting, plastic cement 

MONO.-BLOCK Rigid, felted block rockwool 
block — for high and low temperature use 

POWERHOUSE CEMENT High adhesion, block 
rockwool insylating-finish ng cement 

BLANKETS Metol-reinforced, flexible, felted 
black rockwool insulation 
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Shell Chemical Appoints 
J. M. Selden Eastern Manager 


J. M. Selden has been appointed man 
wer t the eastern division of Shell 
1 « orpora 


e of Pitts 
Penn., and a 
wn personal- 
the chemical 
Seldet nas 
tated with 
keting of 

ical prod 

1933, first 
esident and 

of R. W 
( mpany, 
til 1946 for 
of Shell 
products Selden 
he Rockies, and then as sales 
»f the chemical firm's eastern 
created in 1946 along with five 


district sales offices 


Fowler Wins Service Award 


Harry C. Fowler, chief of the Fuels 
echnology division of Region VI, 
reau of Mines, and superintendent of 
Petroleum Ex 
riment Station at = 
tartlesville, Okla., 4 
has been presented § 
the Distinguished 
Service Award and 
Gold Medal of the 
Department of the 
Interior 
During recent 
ceremonies, R. A 
Cattell, chief of the 
Petroleum and Nat 
ral Gas Branch of 
the Bureau of Mines 
esented the medal Fowler 
i Dr. ¢ W. Sei 
regional director of Region VI, read 
itation and the nominating letter 
J. Forbes, director, Bureau 


ritter r co-authores 
t ing t po 


natural 


Four Organization Promotions 
Announced by Magnolia 


Magnolia Petroleum Company has ar 
need tour promotions in the process 
g organization at its Beaumont refinery 

lames P. Thompson, assistant foreman 

rt! plant has been named as 
) im chara 
ovements. Ralp over replaces 
north ‘ o while John | 
assumes nover’s duties as 
racking foremat Henry A 

t operator, was promote 


sit I 


Kerr-McGee Appoints Roach 


lack Roach has been appointed ma 
f refinery operations for Kerr 
OW Industries. In Oklahoma 


r J. J. Kelly, manager of the 


Petroleum and process industries make Whitlock 
their source for process equipment of all kinds: 
standard or special designs — ferrous or non-ferrous 
materials — for high or lew pressures — for high or 
low temperotures. Whitlock Engineers, Whitlock 
facilities, and Whitlock manufacturing techniques 
are ready to serve you. For recommendations, write 
The Whitlock Manufacturing Co., 75 South Street, 
Hartford 10, Conn 

. 3 i 


ALLOY 


315 sq. ft. Hastelloy B tube bundle for HCL stripper 
reflux condenser. Tubes welded to tube sheet 
Bundle heat treated ot 2100 —2150°F. for 30 
minutes. 


NON-FERROUS 


Al cond (steel ch Is and backing 
flanges) with ting shell 


Pp 








P mem- 


ber. Aluminum welds by inert gas-shielded arc 
method. 


NON-METALLIC 


Tube-within-a-tube cooler. 2” Pyrex glass #774 
inner pipe ond 3” standard steel outer pipe. 
Design pressures 100 psig both sides. 


EXCHANGERS 


Typical refinery exchanger (Type ST straight tube, 
floating head design — split ring assembly) for 
vapor condensing service. 


VESSELS 


5’ x 12’ propane storage drum with 18” manway 
and davitted cover. Design pressure 400 psig — 
U-68 construction including stress relieve and 
x-ray. 


COLUMNS 


Individual section of copper distillation column. 
Column 1.D. 49's". Seven sections per column. 








Little things count... in a big way ... when Procon does the job! 


Every detail is given specialized attention — attention that assures 
top efficiency in the construction of all types of processing facilities 
—Platforming units, fluid catalytic cracking units, Udex units, re- 


vamping of polymerization plants and feed preparation units. 

In addition, Procon is exceptionally well organized to handle turn- 
arounds on processing units. 

No matter what your requirements may be—large or small—you can 
confidently rely on Procon to handle each job to your complete 


satisfaction. 


PROCESS CONSTRUCTION 
75 EAST JACKSON BLVD., CHICAGO 4, ILLINOIS 
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The Month...| g@Wayranat 
‘dive sno onlsendan ter hanied THAT WITHSTANDS 


ee: — Company at Fort —— 
ery superintendent for, Phillips  Petro- had oe... Designed 


leum Company at Borger, Texas 
Ea. ys. 3 ry SWATH 


SREC Being Moved to Houston Pe oO ., 
Will Employ New Personnel 5 a ; 


A new company called Southern Re- 
finery’ Engineering Company is being 
transferred to Hous- 
ton and will even- 
tually employ ap- 
proximately 100 en- 
gineers and office 
personnel. The firm 
will have, in addition, 
field construction 
crews to erect retin- 
ery and other indus- 
trial installations 

The principals of 
the new concern are 
John H. Schurman, 
president and gen- 
eral manager, Tom Schurman 
M. Lumly, vice pres- 
ident, and L. E. Von Woglom, secretary. 

The new company will be affiliated 
with the Refinery Engineering Com- 
pany of Tulsa and will serve as its Gulf 
Coast office 


Dr. Maurice J. Day Named 
Manager at Armour Research 


Dr. Maurice J. Day, metallurgical 
engineer at U. S. Steel Company, Pitts- 
burgh, Pa., has been named manager of 





aeremcpemneentenrtenaenecmmatie’ tlt iMsvemteow 


the materials and processes division at | . : 

Armour Research Foundation of IIli- | ; 

nois Institute of Technology | 
Dr. Day, a steel consultant to the 

nation’s arms program, succeeds W. A . , 

en ee ee This revolutionary seal was developed by Crane 


Casler, who has been acting manager 
f the division since May, 1951. Casler | Prevents Packing Company after two years research and 


continues as assistant director of re- Leakage of: field testing—expressly for use with hard-to- 


search and manager of program develop- > , 
ment \ EXPENSIVE handle chemicals. Its flexible wedge ring and 


CHEMICALS sealing ring are molded from the remarkable new 


Fluor Elects Two Directors ene Aebetinias plastic, Teflon, which is not affected under any 
Election of two new members of the known corrosive or solvent service 
board of directors of the Fluor Corpora- LIQUIDS : 
on, Bae — ag 5 lege a TOXIC John Crane engineers thus put the unique proper- 
pointment of Franklin S. Wade, chair- | GASES ties of Teflon—high heat resistance, extremely 
Sout! —— slifornia Gas Ca anon a CORROSIVE low friction and chemical inertness—to practical 
Dudley E. Browne, comptroller of the LIQUIDS use in the Type 9 Seal. Result: a new, efficient 
oO ced / ft Corporatio ) : : 
I anaes Aisetem So py SOLVENTS way to handle corrosive liquids and gases that 
terms of F. M. Stephens, vice president never before could be effectively controlled by 
of ey’ a ~~ = i- | conventional, flexible-type mechanical seals. It can 
sion, an ohn F&F sardner, head of the 5 
project coordination department, both Other ‘ ’ be employed at temperatures up to 500°F. 
resigned Products r 
Wade entered the employ of the Los joints 
Angeles Gas and Electric Company in 
1905. Browne has been associated with 
Lockheed since 1937 machined to your port 


The Type 9 Seal gives consistently dependable 

service on all rotating shaft applications, such as 

centrifugal pumps, turbines, speed reducers, posi- 
quirements tive displacement pumps and agitators. 

Plains Plant Sets Record Write today for new booklet describing the John Crane Type 9 Shaft Seal 

Of Million Safe Man-Hours PACKINGS ———~ MECHANICAL SEALS TEFLON PRODUCTS — 


Completing on August 20, 1952, one : Ve ‘ 
million man-hours without lost-time, > . } 
the 791 employes of Plains plant, buta- - 

9) ) “ZL, 


diene section, Phillips Chemical Com- 
pany, Borger, Texas, established the CRANE PACKING COMPANY 
plant’s sixth million man-hour safety | 1820 CUYLER AVE., CHICAGO 13, WLINOIS 


goskets Also, part 
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World's fastest boat 
uses “SEALOL” Seal 


When Slo-Mo-Shun IV set a new world’s hydroplane record of 
178.497 miles per hour, a “Sealol’ Rotory Shaft Seal was on board 
for the ride. To drive the boot ot such a terrific speed, the full 

power of an Allison V-12 air- 








croft engine is transmitted 
through a 3:1 step-up geor- 
box, driving the propeller 
shaft at speeds in excess of 
12,000 rpm. 


Arsombly drawing of the 
Sie Me Shen geerbes 











Western Geor Works, de- 
signers and manufacturers of 
the step-up gearbox, selected 
“Sealol” to seal the high 
speed output shaft against 
oil leakage. Many factors 
influenced this selection. Compoctness, lightweight, minimum fric- 
tional drag, ability to withstand ultra-high shoft speeds — these 
are the major reasons why “Sealol’’ was chosen for the job. 


While Mr. Stanley Soyres has been setting speed records with 
Slo-Mo-Shun IV, “Sealol’ hos been setting performance records in 
shaft sealing pressures in excess of 1000 psi — or temperatures 
of 600° F.— or rubbing speeds of 16,000 linear ft. per min. . . . 
demonstrate some of the unusual performances possible with 

Sealol”’ Seals 


Perhaps your unusual problem con be solved by Sealol. Send 
blueprints and specifications to our engineering department at 
Sealol Corporation, 45 Willard Ave., Providence 5, R. |. Plants Nos. 
1 and 2 in Providence. Plant No. 3 in Keene, N. H. Offices in 
Philadelphia, Cleveland, Chicago, Los Angeles, Montreal, Toronto. 


to save dol 


WILSONIZE 


lars and days 


by quick tube servicing 


When tubular apparatus is off the 
line, every minute is costly. These 
minutes quickly add up to days of 
downtime that eat into production. 
But fast, powerful Wilson Tube 
Cleaners and precision-made Wilson 
Tube Expanders do their jobs in a 
hurry . . . help keep output at high 
levels . . . reduce maintenance costs. 


WILSON TUBE CLEANERS make 
short work of the toughest deposits 
. . » provide faster, more thorough, 
more economical tube cleaning. 
Driven by air, water, steam or elec- 
tricity, Wilson Tube Cleaners are 
available for straight or curved, fer- 
rous or non-ferrous tubes from 3/8” 
to the largest ever cleaned. 


WILSON TUBE EXPANDERS have 
a smooth efficient rolling action which 
insures firm seating of the tube . . . 
gives you perfectly rolled joints. 
There is a Wilson Tube Expander 
for every conceivable need, from 
3/16" LD. to 12” LD. for use in 
power plants, refineries, boilers, heat 
exchangers, etc 


Send for 48-page Bulletin on com- 
plete Wilson Tube Cleaner line and 
for Tube Expander Catalog. A single 
request brings both. 


THOMAS C. WILSON, INC. 
21.11 44th AVENUE, LONG ISLAND CITY 1, WN. Y. 
Representatives in all principal cities 
CABLE ADDRESS “TUBECLEAN” NEW YORK 
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( n De ~ aon 195 a les 4 
Houdry Appoints L. R. Hill 
Consultant on Cat Cracking lo 
er R. Hill. president of Proce 
with WcEC Patented 


Drift Eliminators 





Retining Expansion Begun; 
Goal May Not Be Reached 


819.000 barre ‘ 

a Ed War, et Our newly designed multiple effect type, patented drift eliminator 

ee a, . system, effectively and efficiently removes the entrained moisture 
carried by the gir as it leaves the tower. Constructed entirely of 


1 


is 


PAD 


Redwood, the eliminator blades are separated by spacers so ar- 

= enatetiaie stn, the’ f ranged that the blades are free to expand and contract, with any 

, Pa pul i . 4 Dis ony oll ; . possible stress caused by warping thereby being avoided. No metal 

ew pacity now planned nails or in thi truction. W i 
BR, Ed. i fastenings ore used in this construction. WCEC patented drift 
1952—92,950 barrels a day eliminators result in less water being lost from your cooling tower. 
Capacity to be completed by January 

1, 1953—528,000 barrels a day 


Capacity to be completed by July 1, we 


1953—742,460 barrels a day. > : an 
Capacity to be completed by January 3 ky Induced draft cooling tower, dur- 
1, 1954—1,078,100 barrels a day oO p on ing construction, at Ford Motor 
é ’ . er needed to round out , : Co., Aircraft Engine Division, 
anned 215,000 total “ m Chicago, Illinois. Other WCEC 
| after January 1, 1954 yowens of aaa i . towers at Brown Shoe Co., St. 
truction of new catalytic cr Louis, Mo., Sikorsky Aircraft Co. 
nor Keeping up t Bridgeport, Conn., Liquid Car- 

unning t bonic Co., Belleville, N. J. 


al 


capacity t hicl 





has already been 


I ted t ated me capacit 

talytic cracking 1s as I ws 

Capacity to be completed by January 
1, 1953—279,620 barrels a day 

Capacity to be completed by July 1, 
1953—374,220 barrels a day. 

Capacity to be completed by January 
1, 1954—622,740 barrels a day. Eg ui | iM & hy T  « OM PA Wy Yy 

! t n tT new catalytic retorm 
ri hn Ne : MAIN OFFICE « New Hampshire Ave. and Weber Road «+ St. Lovis 23, Mo. 


catalvtic crack 


cen started on 


f 86.565 barrels Fabricating Plants: St. Lovis, Mo. * Arcata, Calif. * Houston, Texas 
Is a day has REPRESENTATIVES IN TWENTY-EIGHT PRINCIPAL CITIES 


lishing Company Pu atios 375 
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already been completed. Estimated new 


capacity tor catalytic cracking is as 
follows 

Capacity to be completed by January 
1, 1953—55,500 barrels a day. 

Capacity to be completed by July 1, 
1953—70,125 barrels a day 

Capacity to be completed by January 
1, 1954—173,685 barrels a day 


AIChE Plans Annual Meeting 


The American Institute f 
will hold tl 


ineers annual meet 


ig on the campus « ! niversity of 
in Tulsa, kl tober 11 


ain theme 


Tulsa 


Petr 


Cartel Charge Apparently Part of Plan to 
Make Political Whipping Boy of Industry 


lhe grand denoument of the strip 
tease in which the administration prom- 
ised to unveil a juicy oil cartel scandal 
yn the front pages of the nation’s news 
papers has revealed nothing more star 
than the familiar sight of Harry 
being caught with his pants 


thing 
Truman 
down 
For months the administration has 
been tossing off gossamer hints with 
a leering promise of the shocker 
to come. Last March the Federal Trade 
Commission revealed it had completed 
a 900-page report, but coyly added that 


many 





in its improved hydraulic 


operation, compact and 


may be returned to 


ee ae me ee 


tion when mot im use 


Ne. 150-4 SPRING-MATIO 





features of 
with 


Write NOW for 


BECAUSE IT HAS GREAT flexibility 


ud cum ce n 
sturdy 
or semi-vertical 


vertical 


permit loading from either side 


dip a i 


returns 
when raised to horizontal position, and incorporate 


vdlvant ice te immer 


weight attachment. 


MODEL 450-4 
SIZES: 3” and 4” 


~ 
~ 


Simple 
sliding sl 


with a 


of the rack 


to hang it 


upright automaticalls 


other 





trouble-free operation 


when 


letailed ce 


OIL EQUIPMENT MANUFACTURING CO. 


3100 VERMONT AVE., LOUISVILLE, KY., 
Canadian Affiliate: Empire Brass Miz. Ca, Lid, Londen, Ontarte 





it was so terrible the public could not 
be permitted to see it 

Like spectators at any strip tease act, 
Congress smacked its lips and began 
yelling for Truman to take it off. But 
the State Department, Defense, and the 
Central Intelligence Agency all said no— 
the terrible report might give aid and 
comfort to Soviet propaganda in the 
Middle East. When John Sparkman’s 
Small Business Committeemen drooled 
to see more, Truman ignored them. He 
had already suppressed it, apparently 
for the good of the nation’s morals 

But when Sparkman became the vice 
presidential nominee and his demands 
took on a note of authority, Truman at 
long last dropped the veil on the wicked 
wicked international oil cartel 

Principal charges 

@ That U. S. companies had over 
charged ECA for the Middle Eastern 
oil it financed for delivery to Italy 
Greece and other European countries 
The Attorney General followed up by 
filing suit against Standard Oil Com 
pany (New Jersey), Socony-Vacuum 
Oil Company, The Texas Company and 
Standard Oil Company of California 
and six subsidiaries demanding recovery 
of $67 million in alleged overcharges 
He claimed that they sold Middle East 
oil to ECA at $1.75 a barrel overseas, 
when they were billing their own sales 
to the U. S. at $1.43 

@ That five U. S. companies and two 
foreign associates (Jersey Standard 
Socony-Vacuum, California Standard, 
Texaco, Gulf Oil Corporation, Anglo 
Iranian Oil Company and Royal Dutch 
Shell) control 88 percent of the world’s 
oil production outside of Russia and 
the U. S 

(Socony-Vacuum, in the patient, weary 
voice of an adult answering a half 
witted child, replied with the reminder 
that “Our entry into Iraq Petroleum 
Company came directly at the instance 
of the United States government. The 
appropriate departments in Washington 
were also fully when we ac 
quired participation in Arabian Amer 
ican Oil Company four years ago and 
they offered no criticism.) 

The report could not, of course, resist 
a revival of the old charge of “interlock 
ing directorates,” a paraphrase of Tru 
man’s oft-stated conviction that to be 
big is automatically to be bad 

Before relegating the great scandal to 
a nook on the comic page next to Terry 
and the Pirates, the nation’s press over 
whelmingly agreed with Time that “the 
secret document was about as secret as 
last year’s newspapers.” But the busy 
oil companies still had to look forward 
to weary months of defending acts 
which may have saved this nation’s hide 
during the last war. However, as Socony 
Vacuum put it, most seemed resigned 
“to what seems to be part of a deliberate 
program to make this and other oil 
companies engaged in international trade 
‘whipping during an election 
campaign.” 


advised 


boys 


Procon Elects Officers 


John C. Raaen, recently elevated to the 
post of chairman of the board of direc- 
tors of Procon Incorporated, petroleum 
refinery construction firm of Chicago, 
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Fluor’s modern building pic- 
tured above was completed in 
mid-1952. A second building 
is to be completed in late 1952 
Both buildings are air 
conditioned and are designed 
on acompartmental basis to 
provide engineering offices, 
To better serve the tremendous industrial growth of the Mid-Continent |! = drafting rooms, blueprint 
and Gulf Coast areas, Fluor’s Mid-Continent Engineering Division has recently rooms, supply and storage 
moved into new and permanent headquarters in Houston, Texas. These new srmmadorabarna eds 
and completely modern facilities are designed specifically for the efficientand =; sates tei 
expeditious handling of a large variety of engineering and construction serv- building contains 15,000 
ices for the petroleum, natural gas, chemical and allied industries. square feet of floes space~ a 
In addition to these on-the-spot services offered by the Mid-Continent total of 30,000 square feet 
Engineering Division, other important advantages and considerations include: |! devoted exclusively to the 
strategically located storage and maintenance facilities for construction tools work of Fluor’s Mid-Continent 
and equipment at Paola, Kansas; recourse to the broad engineering and re- | Engineering Division 
search talents of the entire Fluor organization; 


. . . ' 
and, the financial security and buying power of 
a major company—one with national recogni- ly 1 # 1 8 Et) ae 
tion and over a half century of experience. 
Engineers - Constructors -Manufacturers 


THE FLUOR CORPORATION, LTD + LOS ANGELES + HOUSTON 


New York, Chicago, Pittsburgh, Boston, Tulsa, San Francisco, Birmingham and Coigery 


accounting, purchasing and 


Represented in the Steriing areas by 
Mead Wrightson Processes Ltd, Teesdaie House, Baltic Street, London, EC 1, Engine 
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Aluminum is Non-Toxic 








Photo— Courtesy of Parke, Davis and Co 








Aluminum Saves 50 to 80% 





Therefore —aluminum is widely used for: 


Citric acid Chloromycetin 
Gluconic acid Penicillin 
Oxogluconic acid Streptomycin 
Calcium gluconate Sorbose 
Dextrolactic acid Riboflavin 


Alcoa development engineers have many years’ 
experience in adapting aluminum to such 
applications. They are anxious to share their 
knowledge with you. Simply write: 


ALCOA 
ALUMINUM COMPANY OF AMERICA 


1867 -J Gulf Building - Pittsburgh 19, Pennsylvania 


® 
ALCOA {iilin ALUMINUM 
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has announced t ‘ 
a recent board meeting 

Carl B. W te, formerly executive v 
president, was made president. A. be 
kus and J. ¢ Reed were clect 


presidents 


Blaw-Knox Expands Division; 
F. D. Parker Appointed Manage 


Blaw-Knox ¢ mpat " al plants 
division has expanded and reorgat 
ite Tulsa. Okla 
ice int i mpl F 
yperatit unit t 
will be known as t 


western headquarters 
and F. Drake Park 
er has been i] nt 
ed its manager 

As manager of the 
western eadquat 
ters, Parker's ‘ 
sponsibilities will i 
clude the lirectior 
ft a staff which pres 


ently includes some 





100) engineers This 
unit of the emica 
plants division will pro imtewrate 
design, engineering material procure 
ent and ‘ nstruction ‘ es tor the 
vas, petro hemical a ] 
nl es the w i ls 
at 
\ i ‘ 
e | vers M " Pa 
! iw Ki ! m t c | i ‘ t 
's &* Wel I 


Sun Oil Names J. R. Bates 
Executive Committee Adviser 


rhe appoimtment of Dr. John R. Bates 
ad sor exe 
Reok & b S Oil ¢ 

I) Rate < one Su 

ard of d but will cor 

ve ! i tuels tecl il a 
sory « mit Pet eum A 

at 1? Dete s 

Dr Ba has! iss ited hs 
(hl Compatr e 1942, and d 
as ars ha eaded . 
1 ner activities 
Humble Adds to Staff 

Recent additions t - aveows 

xa ‘ < i . - 

e Hum! Onl ar Re ( pa 
I vou R. I bickme { s 
i Colora R. J. Walk Univ 
i Hous N. FE. Luke Texas A. & 
\ Col < neerir livis 
| | L nive lexa 

ante nee e1 and 3 
nt ( I B ‘ 
I oe 1D RW ( 

" Mine P.J.G 4 ar 
neo Texas A. & M. 

N. " WwW. \ R 
Ins on M e, M.LT W. ¢ 
kK H. W H. Me r alr R. H 
1 { ve lexas A. D 
Suttle. | ers ( u“L " 1] 
Samue l ve \labama, t 
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i ; development assignment for Julus Hy 
Lion Promotes Harold Bible man division, Shell Chen al Corpora- Th e Mo nth 
To Manufacturing Position tion 
} — r _— noes . pomnanan Ralph W. Gallagher, one-time oiler in August 15 n Passavant Hospital 

© newly Created post of assistant man pumping station and later president Chicago. Clark entered the Sinclair or 


manufactur : . - : 
nd chairman of the board of Standard ganization in 1916 and for several years 


Y Oil Company (N lied recently in served as vice president of Sinclair Re 
New York after a prolonged illness. He fining Company 
vas 71 
Gallagher ad been a portant part 
f the Standard rganization tor many 


j 
the 


Theodore Bockman, cli al engines 
with Universal Oil Products Compa 
uties of president for nearly 18 years died recently i Ch 
nuary 1943. In Tune 1944, at his cago. Brother of George \ tockma 
vist he relinat shed ie treasurer of | niversal, he was well knowr 

tf president throughout the petroleum refining u 
. dustry, both in the U. S. and i Engla 
Sheldon Clark, chairma: ar whert nt several months ‘ 
f t Sincla - ok a> sel en ee 


assuming 


ne assignment 


rtment 
f adn 
sident 


Kerr-McGee Soon To Start 


New Natural Gasoline Plant 
Kerr-McGee Oil Industries, Ine., v 
start constructi \ n 30 days 1 
$850,000 nat 1 gasoli plant about a 
| pl it \ 1] AVC a Capac ty ot 
| ubi feet f gas a day WRE C8t3- 


5,000 gallons of liqui 


"oe Ge : Basis —AN ALLY OF THE ENEMY 


pany 


30,000-Barrel-A-Day Refinery CORROSION — the great saboteur— works night and day 
Planned By Standard (Indiana) making old storage tanks useless and necessitating costly repairs 
Indiana) hi to new. In some sour crude areas, new tanks have been rendered 

os useless in as little as 18 months. 


Now, with steel again in short supply, you will have cto get the 
Sunray Oil Appoints maximum years of life from each tank so there may be more steel 
H. L. Stine to New Post for defense. 
Her I stu 1 
NATASCO products will prevent corrosion from getting a start 
on your new tanks and prevent further corrosion on old ones. 


NATASCO corrosion prevention products have been proved by 
years of successful use. NATASCO also provides experienced 
crews for the preparation and 


application of these products. 
Deaths CONTRACT SERVICES 








Tank Welding Repoirs ond Learn how you can get the most 
Maintenance 


Ward Payne Anderson, general mat 
f the refinit | 


snon easter 


in years of additional service from 

rexas O Installation of Tonk Appurtenonces your tankage. Wire, telephone 

ar ee Tank Painting or write for complete information. 
Application of Protective Cootings 


Dr. E. W. Bodine recent lied at Tank Cleaning — BS&W Emulsion 
esidence in San Francis Chemical Treating 


Te " P 
was il knov plan 





harge of ied 
ultural pr u t velopment lease Tank Service—West Texas Area California Representative New England Representative: 


ae Wee Gees ~ — Williams Construction Co. Coast Contractors, Inc. The McKin Company 
ra a : 1 : Odessa, Texas 2627 Atlantic Ave. P.O. Box 711 
rer er Long Beach 6, Calif Portland, Mai 


take p | ’ roduct 





ompany Publication 





Aquatrol, Inc., one pom 
Announces Personne Changes 


of Aquatrol, 


About EQUIPMENT and a ad ean tediinean te M. C. Forbes, 
SERVICE Suppliers 





M. E. Ziegenhagen Appointed Diamond Alkali Company Forms 
Worthington Advertising Manager Subsidiaries For Export Sales 


ME2Z 7 Sanit . Che formation of two new subsidiary 
iegenhagen has been named companies to handle increasing export 
advertising and sales promotion man sales has been announced by the Dia- 
ager of the Worth mond Alkali Company. The new cor- 
ington Corporation erns, both incorporated in Delaware, 
Ziegenhagen has will commence activities in September 
been associated with Diamond Alkali Inter-American Corpo- 
General Electric ration will be the sales outlet for Dia- 
Corporation since his mond chemicals in Latin-America and 
graduation from the other countries in the Western Hemis- 
University of North phere outside the U. S.; and Diamond 
Dakota in 1937 Alkali International, Inc., will serve all 
where he was other areas of the world 
awarded a B.S. de- 
gree in eg - Merritt-Chapman & Scott Move 
enginee , . 
cenuak ta en Ulead To Expanded New York Quarters 
from 1943 to 1945, New expanded headquarters will be 
and in 1946, he was Ziegenhagen opened in October at 260 Madison Ave- Forbes Wade 
put in charge of ad- nue by Merritt- Chapman & Scott Cor- Keith Tognetty Johnson 
vertising and sales promotion for several poration, a 92 year old firm active in 
on a aie deoetemte af Ganedl industrial building, marine and heavy 
f the product I construction, marine salvage and derrick 
Electric's Schenectady plant. he is 4 heavy hoisting. Other offices are located 
nember of Sigma Tau, Scabbard and at Cleveland, New London, Conn., Bos- = < - , PD , 
Blade and the National Industrial Ad ton, Dallas, Norfolk, Va., and Jackson- technical director; J. W Butler = been 
rtising Association ville, Fla momed 8 vi "' preside ave 5 J oly ade, 
ng = , comptroller for many years, has been 
elevated to secretary-treasurer. These 
officers, with George M. Keith and B. B 
Forbes, comprise the board of directors 


<> They Said it couldn’ t be made— Keith has been promoted to division 


engineer in charge of the Gulf Coast 
but here it is! division, and John P. Tognetty will join 
the Houston office as service director 
e.hU0U0© e in charge of customer technical serv 
No 255 Precision-Built Tube ices. William F. Kindschuh has joined 
bd the firm as service engineer of the Cor 
pus Christi territory 
7 d R. O. Johnson has been transferred 
xpan ers from Corpus Christi, Texas, to Tulsa as 
division engineer for the Mid-Continent 
division. Patrick E. Griffin has been ap 
pointed to Los Angeles as the west coast 
These precision Ideal Tube resident engineer 


Expanders are unequaled . 
f 4 ite tien te Can Reilly-Benton, New Orleans, 
ee Is Nelson Welding Distributor 
densers, Coolers and other ; 

: Reilly-Benton Company, lnc. New 
heat-transfer units. The Ball Orleans, recently appointed distributor 


Bearing, adjustable thrust for Nelson stud welding equipment and 
ae fastener studs for Southeastern Louisi- 
collar reduces friction to a ana, Southern Alabama and all of Mis 
minimum. You get every sissippi, offer sales, rental SF repair 
> service and carry Nelson roofing and 
desirable feature—plus— siding fasteners and insulation studs. A 
in No. 255. 4. “Bud” Boudousquie has been named 
Nelson Stud Welding specialist on the 

Reilly-Benton staff 


president of Aquatrol, Inc., who recently 
secured major control of the firm 
Forbes will continue as president and 











For tube sizes ni 
ta" they 12 one Suey Shae Consulting Engineer Retires 


outside diameter or Write Us Today! From International Nicke! 


James A. Rabbit, consulting engineer 
for the International Nickel Company 
Inc., recently retired from active service 


Rabbit, who has been with Inco for 
WI c K F more than 22 years, will continue to be 
. » to the comp d ory 
MPANY available to the mpany im an advisory 
THE GUSTAV CO availabh 
Before joining International Nickel, 


i Uo a a ee OHIO 
Rabbit was engaged in engineering in 


Petroleum Refiner—V ol. 31, No. 9 








Japan, both actively and as a consultant 

te is a member of the American Club, 
Tokyo; Engineers’ Club, New York; 
American Chemical Society; American 
Faraday Society; American Society of 
Mechanical Engineers; American Insti- 
tute of Mining Metallurgical Engineers; 
Mining Society of America; American 
Electrochemical Society and The Iron 
and Steel Institute, London 


Graver Water Conditioning Firm 

Announces Expansion of Services 
Graver Water Conditioning Company 

has announced the expansion of its tech- 


Lane Calise 


nical organization to extend its services 
to central power generating stations, in- 
dustrial plants and municipalities. A new 
Research and Product Development de- 
partment has been cre — under the di- 
rection of Vincent J alise, who has 
developed many of the Prenne th Ss equip- 
its establishment as 


Tank & Manufac- 


ment designs since 
a division of Graver 
turing Company 

Marvin Lane has been advanced to 
the position of Technical Manager. He 
has been the company’s chief chemist 
since 1949. Lane’s responsibilities will 
include development, process 
standards and guarantees, water treat 
ment recommendations, and analysis of 
installation performance, The company’s 
Customer-Service department will be in 
charge of William J. Lewis, who joined 
Graver in 1941 as field engineer 


design 


A. O. Smith Names Brinker 
To New Executive Position 

J. H. Brinker has been appointed as 
sistant executive in 
charge of distribution a 
at the A. O. Smith Bi 
Corporation in Mil- 
waukee. Formerly 
general mat- 
ager for A. QO. 
Smith's southwest 
district, he will 
ordinate all matters 
related to distribu- 
tion of the Com- 
pany’s products 

Besides his associ- 
ation with A. QO. 
Smith, Brinker is a 
member of the board 
of directors of two Texas corporations 


sales 


Brinker 


MacGregor Named Director For 
Manning, Maxwell & Moore Unit 

Ian K. MacGregor has been appointed 
director of manufacturing of the Con- 
solidated Ashcroft Hancock Division of 
Manning, Maxwell & Moore, Inc 
former vice president of Campbell, 
Wyant and Cannon in Muskegon, Mich., 
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There's a KEMP DRYER 
for every Moisture Problem 





BASIC DESIGNS 
AVAILABLE* 


ORIAD -- Dries air used to actu- 
ate tools, valves, instruments, 
etc., where drying requirements 
are moderate. 


RADIATION COOLED — For small 
or medium flow rates. Offer low 
Operating cost with maximum 
efficiency. 


CONVECTION COOLED Pro- 
vide continuous drying capacity 
of air and gases at minimum 
cost. 

*All of above in complete range of 
sizes with manual, semi-automatic 
or fully automatic operation. 











hikMP 
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Dry air, gases, liquids to 
sub-zero dew points . .. 
at minimum cost 


Quality, diversity, flexibility, economy 

; four good reasons why Kemp 
Dynamic Dryers offer you the best solu. 
tion for any moisture problem. Kemp 
superiority of design and engineeri 
know-how is your assurance of depen 
able, low-cost performance whether you 
dry air, gases or liquids. Many Kemp 
users report drying to sub-zero dew 
points for as little as Me per mcf— 
including all charges for labor, capital 
investment and materials. In addition, 
Kemp guarantees operation of every 
unit to meet your specifications. 


Kemp Engineering Versatile 
Gas, electric or steam regeneration is 
standard equipment with every Kemp 
Dynamic Dryer with or without 
cooling units. Also, depending on your 
needs, you have a choice of manual, 
semi-automatic or fully automatic opera- 
tion. In every instance, Kemp will 
specify the proper dessiccant suitable for 
your operation. Chances are there is a 
standard Kemp design that is ideal for 
your plant and saves you money too. It 
costs you nothing to investigate. 


DYNAMIC DRYERS 


For technical information and facts on how Kemp 
Dryers can solve your moisture problems, 
write for Bulletin D-27 to: 

THE C. M. KEMP MFG. CO. 

405 E. Oliver St., Baltimore 2, Md. 





Faithful Performance on Important Jobs ee ee ere SS ie 





‘ oT t 1 t s ssoct te l wit 
= . brine circulotion, booster service, and pr ha vas & ‘ 
—ae oa a of hot well, makeup weoter, efc., efc. the Engine « Plants f Scottis 
Capacities Heads Clydeside 
~ 







to 
1,200 G.P.M. Tulsa Instrument Firm Promotes 
Personnel In Two Departments 
; struments, I) Isa t 
PUMPS a att i ouden at ak ten 


6 

bg 
ff, TYPE-AD Aurora Horizontally Split 

arora Case, Back-to-Back impeliers, 
Two Stage Centrifuge! Pump. 
Particularly suited to 
clear water and low 
viscosity liquids 
not containing 








































solids a me 
Write for . 
BULLETIN 
106 a 
~~ 
APCcO 
ry 
TURBINE- AURORA 
' 
: } TYPE PUMPS CENTRIFUGAL Long Ball 
are unbeatable 
: on low capaci- PUMPS 
: ty, high head are available in C. Long, with the firm sit ts orig 
: duties. many types and sizes in 1948, was appointed manager of 
—all noted for their Electronics department. P r to ass 
Capacities streamline coordi- slam with Daetramenne. ti was ¢ 
te 150 G.P.M. Write nation between im- lo ih t a ’ 
Heads for — bs ‘ ngineer w Laborat 
to 500 Ft. CONDENSED CATALOG “M" of Tulsa 
Karl T. Ba ned t 
; DISTRIBUTORS IN PRINCIPAL CITIES andh wean vaneindel ened enh eduantla 
manager im the ecent promotor He 
was associated with McNally-Pittsbure 
Manufacturing Corporation betore jou 
ing Instruments, Ir Ball ts a graduate 
t f Pittsbure State College in physics 
84 Loucks Street, Avrora, Hlinols 
J. Gordon King Named General 
Manager of Kaylo Division 
1. Gordon King, vice resident 
Cowens-Hlinois Glass Company and ma 
ager I lass 1 
tainer product has 
} ven named genera 
| manage t the 
\ ' Kavl divis S 
: — ceeding Thomas A 
: { llins esiune 
{ King is a graduate 
f McGill University 
{ @ Longer Life and joined the 
i . ()wens-Ilhinois’ Get 
@ Custom Molded Precision Pipe Fit eral Manufact 
livision in 1932. Sub 
@ Attractive, Smooth Finish sequently he as 
served as chief eng 
Now available in pipe covering and block insulation, Mundet 85% + eel Hin Pacifi King 
oast division m San 
Magnesia permits new heat-saving efficiency. Precision manufacturing on Francisco and a anager I 
Iluction Control department 


the latest type of automatic equipment insures uniform standards. Extra 
durability is built into the insulation. It does not “powder”, settle or disinte- 
grate. It is unaffected by either steam or water leakage. It maintains an 
attractive, smooth finish. Precision pipe fit is assured, with no spaces left for 


Witte Wins Two Safety Awards 
For High Accident Prevention 
Witte Engine Works of United States 








the escape of heat. You benefit from the most Steel Company's oil well supply divis 
modern manufacturing facilities for the pro- recently adde i two more safety awards 
: . . . . its recore t gh achievement in ac 
duction of heat insulation. Write for specifi- lent prevention. For safe operat 
cation information and recommendations. - g th F, As ear, W tt re cs ved 
Mundet Cork Corporation, Insulation Division, feom the Kances City Safety ‘ wes 
7101 Tonnelle Avenue, North Bergen, N. J \t the close of the contest year, Witt 
t loves turne t a ve accide 
eque nc ‘ 1 il t 
e stec ! Als I | 
! est ta t 4 4 ke t 
sused e bv a 
Witte’s k 1 1 
from Janua O48 








D. F. Bradley Appointed Manager 
Of Shell District Sales Office 


Shell Chemical Corporation has a1 
need the appointmen i DF 
f it 


is manager ¢ 
listrict sales 
He succeeds 


Keeg 





Company Changes 





William H. Old, former eneral 


ng ed, American Brak 

my has ne he Babcock 

* \W x Compat as dire ) 
ising a i r cated in Ne 
Raymond §S. Clark has beer 

ed sel f | Davison Chemi 

‘ eding H 
\lexander Smith, resigned Thomas 
W. Russell, Jr., assistant neral pur 


1950 


‘ art 


re L Peterson, re 


st 


succeeding W. H 
Raymond T. Whitzel, a 
irs service th A i is | 


\ num any 
V. C. Doerschuk, 
4 i inet t it 1iVist 
l serve as 
rhe Foxboro 
John Deaderick 
Philadelphia office 
ns\ at t il 1 > ut 
J. Richard Sayers 
appointed a purchas 
ent for Monsanto Chemical ¢ 
iny’s Orgat cals Divisi 


Chem ) 
Robert A. McLaughlin 


Pet 

has beer 

ig 

n there 

as bee: 
Pittsbur 


y's new Fiber Glass 


ile 


ted ¢ f 
te t his yf 


are tis 1 inawet at 
Harry L. Smith, 

named staff manager, Prod 
Alumimun ( mpany of 
Alcoa in 1916 and most 

is manager ot the sheet 

T Mitman, 
Ld. ¢ sales office, 
nanager R. F. 
inted assistant sales 

1 Carbon Chem 
move to New 

where he was Mid 
anager... R. M. Jos- 
rict manager of the 
Tl sux ed Brown at 


eveRY tp WITH BLAW-KNOX 
emareS™” GRATING 


Everyone walks safely, confidently on 
Blaw-Knox Electroforged Steel Grat- 
ing .. . the one-piece panels stay rigid 
and strong—without shimmy or shake 
—because there are no parts to work 
loose. Twisted cross eon provide 
sure footing under the most adverse 
conditions. For complete informa 
tion, write for Bulletin 2365. 


BLAW-KNOX GRATING 
Industry's first choice for 


* SAFETY * STRENGTH + LONG LIFE 
* LOW UPKEEP + SELF-CLEANING 


Gratmg Department 

BLAW-KNOX CO., Blaw-Knox Division 
2005 Farmers Bank Bidg., 

Pittsburgh 22, Pa. 


ELECTROFORGED 


STEEL GRATING 


ACID-PROOF 
CONSTRUCTION 


For a guaranteed solution to your acid-alkali 
corrosion problem, Aqua-Therm provides 
PROVED materials and TRAINED field personnel. 


© CUTS REPAIRS AND MAINTENANCE 
© ELIMINATES COSTLY DOWN TIME 


Write for Bulletin No. 160 


ACID-PROOF BRICK + CEMENTS + MEMBRANE LINING 


Cops Therm Ine. DAYTON: OHIO 


SCRUBBING TOWERS + PRODUCT RECOVERY & PROCESS TOWERS 


$952 1 Gulf Publishing Company Publication 
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Buliders of Steam\ Power Equipment 3 OVE 
\ / 


STEAM 
TURBINES 


TYPE UV MULTISTAGE 


® Available with from two to ten 
pressure stages. Horsepower range 
from 100 to 4000, steam pressures up 
to 6004 ga., 750° F., condensing or 
non-condensing. Optional governor equipment and accessories adapt 
UV Turbines to any mechanical drive within their capacity range. 








Contact your Murray representative or write for Bulletin T-122 


MURRAY IRON WORKS COMPANY * BURLINGTON, IOWA 





4 REASONS | 
WHY SYNTHETIC | Mt, 





PRODUCERS 
CHOOSE 


thetic rubber used in the tires on your 


car, and other synthetic rubber parts, was handled by Nagle Pumps during pro 
duction. Nagles have been selected for pumping latex in synthetic rubber plants 
for four basic reasons 


RUBBER gif 





(1) Nagle Pumps create @ minimum of turbulence thus minimizing coagulation be- 
cause of their high efficiency. (2) Nagle Pumps are easily dismantled for clean- 
ing, essential in this application. (3) Stuffing box is properly designed, readily 
accessible and shafting and bearings are heavy minimizing gland leakage. (4) 
Materials of construction were specially selected for this tricky application. 
Design features of Nagle Pumps make them distinctly advantageous for many 
applications in petro-chemical plants and refineries. Six Nagle 2'/" type “T,” 
frame 95 J, pumps are shown at « Baytown, Texas synthetic rubber plant. 


-MAGLE PUMPS, INC. 


} 1251 CENTER AVENUE. CHICAGO HEIGHTS, ILLINOIS 






Chicago Allison R. Maxwell, Jr. 
has been elected vice president of sales 
of Pittsburgh Steel Company Mar- 
vin J. Bair, formerly sales manager of 
Thomas Strip Division of Pittsburgh 
Steel Company, has been named general 
sales analyst for the company 
Norman J. Froelich, assistant general 
manager of sales, Pittsburgh Steel Com 
pany, has been delegated the additional 
responsibility for sale of rods, manufac 
turers wire, merchant products and chain 
link fence John C. Cercone has 
been made assistant general manager of 
sales, in charge of sheets and semi- 
finished products for Pittsburgh Steel 
Company . .. Erwin F. Bender, formerly 
manager of the New York office of Kin 
ney Manufacturing Company, retired 
last month after 41 years association 

A. Callaway Allen has been appointed 
sales manager of the electrical division 
of Wagner Electric Corporation, suc 
ceeding H. A. Hudson, newly named 
sales analyst for the company R. A. 
Wershing has been named Ohio 
sales representative for A. Y. McDonald 
Manufacturing Company ... Paul 
Oesterle has been named sales manager 
of the piping department of Dravo 
Corporation’s machinery division at 
Pittsburgh Duraloy Company has 
appointed J. W. Zinss to the newly 
created position of vice president in 
charge of operations G. F. Goetz- 
inger, Dallas, is the newly appointed 
vice president-treasurer for Oil Well 
Supply Division of United States 
Steel Company F. H. Ebbert, 
vice president and automotive division 
sales manager of Gustin-Bacon Manu 
facturing Company, was recently elected 
vice president and general sales man 
ager Thomas Cruthers, vice presi 
dent of Worthington Corporation, 
passed on at his West Orange, N. J 
home in July E. E. Reagle has 
joined the technical sales department of 
Tubular Products Division of The Bab 
cock & Wilcox Company and will head- 
quarter at Beaver Falls, Pa > ae 
Hoshaw has been appointed construc 
tion manager of The Philip Carey 
Manufacturing Company 


A. W. Payne, Chairman of Crane 
Board, Retires After 30 Years 


A. W. Payne's retirement as Chair 
man of the Board of Directors of Crane 
Packing Company, after more than 30 
years active partici 
pation, has been an 
nounced. Frank Ff 
Payne, formerly 
president of the com- 
pany was elected 
Chairman of the 
Board and Karl \ 
Rohlen succeeded to 
the presidency from 
his former position 
as vice president and 
general manager 

The new chairman, 
Frank E. Payne, 
founded the com 
pany in 1916. Rohlen Robien 
graduated from the University of Illinois 
in 1935, is 38 years old, and was em 
ployed in the sales department of the 
company until 1942 when he entered 
military service. He returned to the 
company upon his discharge in 1946 
to serve first in the capacity of assistant 
to the President and then vice president 
and general manager 
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When your employes quit work Friday 
night—they may not have a plant to 
return to Monday morning. 


All because you put your plant in the 
hands of a Watchman who was without 
adequate weekend supervision. 


The DETEX GUARDSMAN tape-rec- 
ording Watchclock was designed to solve 
management's major problem—how to 
watch the Watchman on long weekends 
and extended plant closings. The 
GUARDSMAN is just as vigilant on 
weekends as it is on week days. If your 
Watchman shirks, sleeps or skips rounds 

the GUARDSMAN will expose him. 
fhe GUARDSMAN cannot be bribed 
or.fuppered with. 

‘low can you risk being without this 
«weekend protection? Especially since the 
GUARDSMAN quickly pays for itself by 
lower insurance premiums. Write today 
for free folder. 


razoL — WATCHMENS CLOCKS 
DETEX WATCHCLOCE CORPORATION 
eco. Dept. &*-9 

NEWMAN 76 VARICK STREET. NEW YORK 13, N.Y. 
GUARDSMAN Sales and Service in All Principe! Cities 


September, 1952 


Refinery Supply Names Okeson, 


Williams in Recent Promotions 
W. A. Schlueter, president of The 
Refinery Supply Company, has an 


Okeson Williams 


nounced the appointment of J. B. Oke 
son, vice president in charge of sales 
and T. C. Williams, vice president in 
charge of operations. Both of these men 
have been with the mpany for over 
25 years 


William A. Dalee, Inc., To Represent 
Kinney Manufacturing In Michigan 
Kinney Manufacturing (¢ 
ton, Mass., subsidiary of TI 
Air Brake Company and 
of high vacuum pumps and rotary 
liquid pumps, appointed William A 
Dalee Ine Detroit, Michigan, as ex 


Michigan 


mpany, Bos 
e New York 


manutacturer 


clusive sales representative ir 
Hagan Corporation Purchases 
American Cast Products Firm 

Hagan Corporation, mbustion and 
chemical engineering firm, has purchased 


New industrio!l application of atomic 
energy employs radium and hydrogen 
tube. Cotalyst level is measured by 
number of atomic impulses passing 
through the counter tube. The pri- 
mary element is the GAGETRON. 


The GAGETRON is manufoctured un- 
der Graham Potent No. 2,565,963. 


Safety Code for use of 
FREE! radium. Also GAGETRON 


Bulletin No. 149. 


INSTRUMENTS, INC. 


122 N. Madison Tulsa 6, Okla 


A Gulf Publishing Company Publication 


coaing FANS ? 


MAIL COUPON NOW 
for detailed information on 


~Menomasten 
Industrial 
Cooling Fans 


® FASTER COOLING 

® LONGER LIFE 

@ GREATER ECONOMY 
© FAST SERVICE 


Koppers Aeromaster Fans are an adap- 
tation of high-speed, top-efficiency air- 
craft propellers, resulting in longer life 
and improved anti-flutter perform- 
ance. Aeromaster’s high efficiency cuts 
power costs up to 10% .. . helps fan pay 
for itself. 

Aeromaster Fans are available for 
every sizable industrial cooling re- 
quirement. Standard models range 
from 5 to 24 feet diameter, with 4, 6 
or 8 blades, and in capacities up to 
750,000 c.f.m. Easily assembled by 
unskilled labor. Engineering service 
furnished for special low-pressure pro- 
peller fan installations. 

Every Aeromaster Fan is fully 
guaranteed by Koppers Company, Inc 
Sales engineers available in all prin- 
cipal U. S. cities, as well as in Europe 


KOPPERS 
COMPANY, 
INC. 


6 
a 


| KOPPERS 





KOPPERS COMPANY, INC. 
Aeromaster Fans 
239 Scott St. 

















Amer a Las t hucts, if grey 
castings manufacturer. Neil A. Bensor 
Hagan plant manager at Orrville, Ol 


will supervise perations of the 4 
chased fir but personnel wener 
will not be changed. J. Ca Ha 


continus as sales ma i 
foundry 









Johnson-Heyck Appointed 

Sales Representatives In Texas 
Superior Combustion Indust 

of New York, has announced the a 


STASJAFE GRA-LITE 


" UNEQUALLED 


|| by any other practical 
protective fabric! 


































’ No other known fabric practical for protective gar 
; ments con equal StaSoafe GRA-LITE in resistance to 
: both chemicals and abrasion. Whether it be aprons, 
: or a complete covering from hood to spots, StaSofe 
: GRA-LITE offers you longer useful garment life! Heyck Johnson 
Send TODAY for a free swatch and Bulletin No. 557 peeement of J nson-Heyck | 
oustor as sales representatives t 
{ handle sales of Superior heat exchanger 
A in the state of Texas. Both Johnsor 
| STANDARD SAFETY in the state of Texas. Both Johnsos 
| EQUIPMENT COMPANY dustrial sales with emphasis on he 
transte equipment 
232 W. Ontario St., Chicago 10, Ill. Curtiss D, Johnson has been engag 
Cleveland Newark Los Angeles * the sale of industrial ma 
eat exchangers tor many ears \ 
Hevck 1s a grad ate engzinect ‘ 
istered professional engineer m the st 
of Texas and a ember of the Tex 
=“ and National Society of Professiot 
Engineers. | aclehition to Superior He 
changers, Johnson-Heyck also hat 
THIS PLANT CLAIMS THEIR i 
| 
| | HEAT SAVINGS PAID _{ éesie: whecier announces 
: A. J. Lacock Appointment 
__ for NICHOLSON TRAPS. .)).)3.0 82% 
or ctr of pehanes oF Foner 
{ ; eta get -- 
bec ant need that g 
: Nicholson expansion steam condensate at 160° and others a call has cane 
I ' traps were installed by a proc- discharging it at about steam ble f 
essor on tank heaters and coils temperature, they feel heat loss f the ¢ al pur 
where various unit temperatures was cut nearly in half. Due to Pp et sg 
from 160° to 185°F had to be their effectiveness in controlling 1s 
maintained. The steam tempera- temperature as well as draining been 
ture was 320°F. Figuring the condensate, Nicholson traps are Wheel 1921 
difference in heat loss between paying for themselves in many cepted yo 
Nicholson traps discharging industries ant 
Lacock Sal 
strial « ne¢ Lacock 
Va wit (re i 
Electric 17 s. S 147, he 
ee dist nage t sates 
. . New York t for _ 
> For All Equipment Using Steam or Hot Water Corpernt 
CATALOG Absorption Stills Kettles Reboilers 
Agitators Petrolatum Tanks Steam Stills : <=. 
751 Evaporators Pipe Coils tg Ae Minneapolis- Honeywell Names 
OR SEE Gas Holders Rediaters Wen Tests J. M. Douglas Sales Manager 
SWEET'S Heat Exchangers 5 Mt Disueies Uae Gael : 
Heavy Oi! Tanks 207 Oregon St., Wiikes-Barre, Pa. sales manager for the Central region f 
Minneapolis-Honevwell Regulator Cor 
pany I> is is served t lustria 
NICHOLSON Ap tas 
use \lbar ‘ New York anches 
and w Mahe ‘ eadquarters at ft 
TRAPS - VALVES - FLOATS mpany’s Ch I branch office 





HUGE PRESS INSTALLED Installation of the “nation’s largest press” for forming boiler 
drum plate and the introduction into this country of a method of forming heavy-wall hollow 
forgings by piercing and drawing an ingot were announced by The Babcock & Wilcox Company 
recently. Since the close of World War Il the company has been working at a $30 million 
expansion program which is now nearly complete. The new press and draw bench at the Barberton, 
Ohio, plant will produce a rough hollow forging up to 35 inches O.D. with 42-inch walls, in a 
matter of minutes 


A. O. Smith Appoints Donie Griffiths Joins Ethyl, 
lonie I , 5, 1 In Chemical Sales Division 
Dr Albert | Griffiths. forme: 


sa 


Apos en ap] 
the 


indiana ales 


Check These Features 
against Your Valve Needs 





ROCKWELL VALVES 
Offer You 


TIGHTNESS — commercial, drip tight 
or air tight construction to meet your 
needs. 
PRESSURES—built rugged for opera- 
tion at any pressure —even to 600 
p.s.i., if necessary 
TEMPERATURE ~—as high as 2000° F 
RESISTANCE — valves made of any 
metal or rubber-lined for resistance 
to corrosion or abrasion 
CONTROL — lever, wheel, air dia- 
phragm, air or hydraulic cylinder, 
electric motor, solenoid, float, etc 
SIZES—from 1” to 72” and larger. 
USES— wherever flow of air, gases, 
liquids or solids requires positive, 
safe control and shut-off 

Get the Rockwell Valve Catalog 


Rockwell 8” 
wofertype 
butterfly valve 
linked toan 
electric motor 


operator 


Rockwell 30” butter 
fly valve equipped 
with a push rod type 
air diaphragm oper 
ator to handle goses 


to 600 F 











W. S. ROCKWELL CO. + 250 Eliot St., Fairfield, Conn. 


They keep you out 
of trouble ...and 
Save You Money 


You get a lot of plus 
values ... amd avoid a 
lot of failure headaches 
and possible accidents 


. . . by using Jerguson 


Flat Glass Gages for 
every liquid level indi- 


Jerguson 
cating use, 


Reflex Gage 
You get the kind of gages and valves 
you want to do YOUR JOB. Jerguson 
offers you the most complete line avail 
able. Jerguson offers you an engineer 
ing organization specializing in build- 
ing special gages to meet problems. 


Jerguson Flat Glass Gages save monev 
and labor. They are easy to install. 
They stand up . . . you don’t have to 
keep servicing them or replacing the 
glass. They are available in a wide 
range of sizes, pressures, designs and 
materials; also with polished end stems 
to replace present tubular gages 

Write us about 

your problems or 

requirements, 


Gaers and Valves for the 
Observation of Liquids and Levels 
JERGUSON GAGE & VALVE COMPANY 
100 Fellsway, Somerville 45, Mass. 
Representatives in Majer Cities 
Phone Listed Under JERGUSON 
Jerguson Tress Goge & Volve Co. Lid., London, Eng. 





SV atRareaey 


Tew 








STEAM 


TURBINES 


ASSURES ... 
LONGER, EFFICIENT OPERATION 


ELIMINATES . . . 
COSTLY BREAK-DOWN AND 
REPLACEMENTS 

. 


Designed to your specific require- 
ment. 


t..» WRITE for complete details 


in )~6=6|CUGWWHITON 


MACHINE COMPANY 
New London 14, Conn., U.S.A. 





UNIFORM, CLEAN 
ACCURATELY THREADED, 
STRICT ADHERENCE TO 

SPECIFICATIONS 


VICTOR alloy Studs and Bolts have met the exacting 
standards of the oil industry for more than 30 years. 
Victor is accustomed to meeting your requirements 
of quality, price ond delivery. Try VICTOR 

next time you need any fastening. } ill 


Write for the new, easy fo use | 
VICTOR catalog. | a 


VICTOR PRODUCTS CORP 





Ethyl Corporation. He will supervise 
technical service work connected with 
the corporation's agricultural chemicals 

A native of Center Berlin, N. Y., Dr 
Griffiths attended Cornell University, re- 
ceiving his B.S., M.S., and Ph.D. de- 
grees. He is a member of the American 
Chemical Society, the American Society 
of Horticultural Science, Sigma Xi and 
the American Mosquito Control Associa 
tion 


Hyster Names St. Clair to Head 
New National Accounts Office 
The appointment of Walter A. St 
Clair to head Hyster Company's newly 
reated national ac 
unts office in Chi 
wo has been an 
nounced. He will de- 
vote full time to con- 
tacting home offices 
and buying headquar- 
ters in the Chicago 
area st Clair has 
een with Hyster 
since 1945 and had 
factory training be 


, j 
the sales 


} 


fnew toleie 
department. Before 
jomimne Hyster, he 
attended the Univer 
ty of Virginia and 
served in the Air Force as a flight engi 
on a B-29 from 1943 to 1945. His 
rience includes three years 

Hyster ld 


St. Clair 


retail dealers im the fre 


Acker Appoints Neundorfer 

To Childers Jacketing Sales 
The W. M. Acker Organization, Inc., 
f Cleveland, Ohio, has appointed Wil 
liam Neundorfer to handle the sales of 
hilders aluminum weather-proof jac ket 
he Acker organization is the en- 
representative for Childers 

the Cleveland area 

undorfor is an engineering graduate 
f Case and Fenn colleges in Cleveland 


Lukens Steel Company Names 
Widdoes to President's Staff 
Lukens Steel Company has announced 
appointment of W. Roy Widdoes to 
president's staff. Widdoes, director 
7% industrial relations at the company 
since 1949, will be secretary of 
management committee and will 
take charge of certain vital phases 
future planning for the company. Wil 
liam ( Robinson, currently assistant 
director of industrial relations, will be 
come acting director succeeding Wid 


does 


Applied Engineering Becomes 
King Southern Representative 

King Engineering Corporation, Ann 
Arbor, Mich., has announced the ap 
f Applied Engineering Com 
pany as their representative in_ three 
states serving N. C., S. C., Ala, Ga 
and eastern Tenn 

rhe Applied Engineering Company 
yrovides sales, installation and engimeer 


poimntment « 


service for all King Engineering 


ducts 


Oilwell Promotes L. C. Burdette 


Lawrence C. Burdette has been pro- 
moted to 


W. Va, 


Supply 


store of U. S. Steel's Oil Well 


Division. Burdette joined Oil- 


ESPECIALLY RECOMMENDED 
FOR USE IN THE 


Copper 
Sweetening 
Process 


COPPER 
SULPHATE 


is preferred by leading refineries 

cause of its high copper content, 
dependable uniformity and excep- 
tional purity and freedom from for- 
eign and inert matter 


99%+ PURE 


Quotations on request, on any 
quantity required. Shipments can 
be made from our nearest plant 

PHELPS DODGE REFINING CORP 


40 Woll Street, New York 5, N.Y 
230 North Michigan Avenue, Chicago |, I! 





“ | 
manager of the Parkersburg, | 


The S. D. DAY Co. 


National Distributor 
THE RUBEROID COMPANY* 
Pipe Line Asbestos Felt 
. 


Manufacturers Representative 
PITTSBURG COKE & CHEMICAL CO.* 
Hot Applied Coal Tar Enamels 
for Pipe Lines 
Cold Applied Coot Tar Enomels 
for General Industry 
° 
Other Products: Field Jointers; 
Glass Pipe Wrap, Rock Shield 
Write, wire or telephone for literature 
prices and engineering counsel 


*Available from Houston Warehouse Stock 
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SITUATIONS WANTED 











NEW YORK SALES REPRESENTATION 
FOR SELECTED OjL, CHEMICAL, AND 
ENGINEERING CLIENTS — Engineering 
Soles Manager with 6 years successful 
New York background has firm, devel- 
oped contacts at all levels of oil, chem- 
ical, and engineering firms in Eastern 
Seaboord. Con take on a few selected 
manufacturers who desire otessional . 
representation, Box 122-8, ¢ : Genii RATES: Regular Classified (undisplayed) set in this size type; 10 cents per word. Minimum 
° charge, $3. Blind box address in our care courts six words. Replies forwarded without charge. 
Refiner, Houston, Texas Display ads, set in suitably larger type with ruled border, $10 per column inch. 

All classified ads payable in advance. Ten percent discount for two or more insertions of same 
copy im consecutive issues. COPY DEADLINE: 26th of month preceding date of issue; Send 
copy and remittance to: Classified Ad Department, Petroleum Refiner, P. O. Box 2608, Houston, 
FOR SALE Tenas 


GLASSES & GASKETS & ¢ @ 48.16: 6.428 ©. 6 8 2 Bee ~s 




















HELP WANTED 


ALL SIZES TO FIT YOUR GAGES & VALVES 
ERNST WATER COLUMN & GAGE CO. 
Send for Catalog, LIVINGSTON, N. J. 


® FOR SALE—100 new and unused refinery 

pre > gauges Metric units all ranges \ S 
, license cancelled. Will sell half cost a 

FAS NY. List on request. Pureflo, P. O. Box 


108, Kearny. Nd ENGINEER 


well Parkersburg store in June, 
1947, following his graduation from 


high schoo Live and Work in Southern California 




















Arthur C. Bryan Appointed Vice 

President by National Carbon Opportunities for men with experience in the engineering 
Arthur C. Bryan has been appointed and design of oil-refineries and chemical-process plants. 

vice president m charge of sales for ‘ 

National Carbon Company, a division 


of Union Carbid ° . , 
oad Corben Cosme . Please send a detailed resume of your education and experi- 
> ag ae aap sa ence to our Personnel Department. Also please include a 
with Nationa ar 4 . 
bon in various sales recent photo. All replies will be kept confidential. 
activities since 1935 
He started with the 
company as an in- . . . 
dustrial salesman in Cc. F. BRAUN @& C oO. 
the Chicago office 
and five years later ; ESTABLISHED 1909 
was appointea a dis 
» th . . + 
oo See Engineers © Constructors @ Consultants 
New York office 
Bryan was born in 
Minden, Neb., and Bryan SERVING THE PETROLEUM AND 
was graduated from 
the University of Nebraska with a B.S CHEMICAL-PROCESS INDUSTRIES 
degree in electrical engineering. Prior 
to his association with National Car- 1000 SOUTH FREMONT ALHAMBRA, CALIFORNIA 
bon, he was with General Electric 
Company 























“GUNITE” CONCRETE 


(Since 1915) 


LININGS FOR meonensn neauenee INTERNAL COMBUSTION ENGINE 


BUBBLE TOWERS » SETTLERS STILLS + SEP ‘ ater cova 
m0 VE OF A Graduate Engineer, fully experienced in Oil In connection with our Automotive Laboro- 
TYPES « oO FIR Refinery engineering, to handle senior engi- tory, we have a position involving industrial 
UCTURAL Al i INING neering detail of o modernization and expan research on the chemistry of internal 
CANALS + REP ee eeates CON. sion project for an independent Refinery in combustion engine and of its fuels, coolents, 
CRETE AND OTHER MASONRY Western Canada. Permanent position in senior and lubricants. We are seeking @ mon of 
See our cataleg in Sweet's capacity following completion of project —* — 7 with ot least five 
Please give full oe ye age, of « physical or organic 
GUNITE CONCRETE & CONST. CO. education, experience ond salary expected istry ‘elated to the rT Write ter applico- 
1301 Woodswether Rood, Konses City 6, Mo in first letter. Box 123-8, Petroleum “Refiver, See © Department of 
J . , Houston, Texas oo fey Research 
DISTRICT BRANCH OFFICES —— g 


oad, San Antonio 6, 

Paul B. Watts, 228 N. La Salle St., Chicage |, It. Texas. 
R. Lewis Se. 2036 Queen Avenue S., Min- 

neapelis 5. Min 

a SM, Mueller Co. ‘9625 Delmar Bivd., St. Leuis 5, 
® WANTED—Experienced Refinery Processing ® WANTED—Experienced Refinery Mechanica) 
Pali Den earncd, n08 nase, yb meg Engineer for job in middie sized refinery Engineer for job in middie sized refinery 
orn Steel Prod. Co., 1735 W. 13th Ave., Denver located in Middle Western State. Please stute located in Middle Western State. Please state 
age, experience, and educational qualifications age, experience, and education qualifications 
Box 124-R, Petroleum Refiner, Houston. Texas Box 125-R. Petroleum Refiner, Houston, Texas 
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@ WIDE VARIETY OF CIRCUIT 
ARRANGEMENTS TO MEET 
ANY NEED 

@ HERMETICALLY SEALED 
UNITS —CORROSION PROOF 


@ BACKLIGHTED NAMEPLATES 
OR TURRET LENSES 


@ STANDARDIZED FOR EASY 
USE— LOWER COST 


Send for your 

free copy of 

Bulletin 440 
Contains complete 
circuit sequence 
diagrams, fvil 
range of models 
for every need 


New 
P TELALARM 
Bh ie 


ANNUNCIATOR 
SYSTEM 
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HERE is the first “unitized” annun- 
ciator. Tel-Alarm incorporates a basic 
relay unit with many different circuit 
arrangements available because of a 
unique switchboard circuit- header 
Tel-Alarm is completely standardized 
for low cost and easy maintenance 

Tel-Alarm is corrosion proof, her- 
metically sealed and meets any Class I, 
Division 2 application. The units are 
completely self .ontained — no com- 
plicated wiring —and merely plug into 
a standard Tel-Alarm chassis. Simple 
and easy to install. 

You can get backlighted nameplates 
or the new Tel-Alarm giant curret 
lenses for greater visibility. Check into 
Tel-Alarm today. 


% g ; ; 


4332 North Western Ave., Chicago, Ill. 


“Protecting America’s Industry” 


KILLARK 


Convert your yard and buildings into cleor, bright spots of 


efficient and economical light 


WEATHERPROOF: Sealed 


Beam Lomps adjustable to any direction, are completely 


enclosed against dust 
service 


uninterrupted service 


dirt, moisture no reflectors to 


RUSTPROOF: Aluminum construction for longer, 


OW MAINTENANCE: Simple, 


l 
compact design. COUNTLESS USES; Parking lots, b ing 


areas, etc. 


Write for Illustrated Bulletin 


nl 








Another SUPERIOR Job 


Built to specification—here’s a 10-million 
cubic foot complete portable Skid Mounted 
Gasoline Plant. Further engineering proof of 
SUPERIOR skill. 


—API-ASME AND ASME CODE— 
CERTIFIED BY NATIONAL BOARD 


For information or estimates call us at 3-4395 


SUPERIOR MANUFACTURING COMPANY 


HOW YOU CAN MAKE 
PUMP REPAIRS EASIER ~~ 


Worn seats and valve discs, 
broken springs and stems are 
eliminated with Sims Pump 
Valves. Sims valves cure fre- 
quent pump repair headaches 
with exclusive design features 
They re guaranteed to give you 
better pump performance 


You get longer service from 
seats and discs because of 
rotating disc that changes to 
a new seating-surface every 
time it opens. Valves can't 
ammer up and down 


Inclined rib seat and shock- 
absorber stem heads combine 
to permit increased speed 
without valve-knock. Capac- 
ity can be increased 40% and 
more 
Low resistance through seat 
reduces turbulence — gives 
rotection against vapor 
inding 
Long guide gives even lift — 
reduces wear. Spring is pro- 
tected against jamming 


Write for new catalog show- 
ing how Sims valves &t your 
pump and give betier pump 
pertormanc 











YOU SAVE 5 WAYS 
WHEN YOU ORDER VALVES FROM THE 


COMPLETE LUNKENHEIMER [INE 


YOU SAVE IN INVENTORY — because Lunkenheimer 





Valves are gauged to such close tolerances that 
parts are readily interchangeable and replaceable. 
With a few Lunkenheimer Valves in stock, you 
have the assemblies required to meet many service 
conditions — with no delay for costly “tailoring” 
of parts. 


YOU SAVE IN MAINTENANCE —pecause Lunkenheimer 


d 


Valves are service-engineered for particular appli- 
cations. They give you trouble-free performance 
in all the services for which they are recom- 
mended. And the Lunkenheimer line is complete 


YOU SAVE IN PRODUCTION — because you needn't 


J 


worry about costly “down-time.”” Lunkenheimer 
Valves stay on the job — month in, month out. 
The finest alloys and outstanding craftsmanship 
assure you of long, trouble-free service. 


YOU SAVE IN ORDERING — because the nation-wide 


4 


network of Lunkenheimer “blue-chip” distribu- 
tors gives you fast local service. You can fill all 
your needs from the complete Lunkenheimer line 
— save shipping costs .. . simplify your ordering 
and handling 


YOU SAVE IN FINAL COST ~— because Lunkenheimer 
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WRITE FOR 


Valves offer you unmatched quality in materials, 
design, and workmanship. Whether you need 
bronze, iron, or steel valves — in whatever size 
or pattern —you can count on dependable per- 
formance from the complete Lunkenheimer line 


literature on Lunkenheimer Bronze, Iron, or 
Steel Valves. Where possible, describe your 
typical valve applications. For quick local serv- 
ice, call your Lunkenheimer Distributor. The 
Lunkenheimer Co., Box 360G, Cincinnati 14, Ohio 


BRONZE + IRON + STEEL 


THE 


ENHEIMER 
jetaxt 


IN VALVES 


Petroleum Refiner 
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McKEE ENGINEERING 
ASSURES YOU A 
CORRECT PLANT DESIGN 
FOR ANY PROCESS 


@ The object of all McKee refinery engineering is to provide 
facilities of such design as to obtain fullest advantage from the 


f 


process involved. In a word, to get the great st yield of highest 
quality product at lowest cost 

McKee Company's enlarged process engineering facilities, 
design, engineering, procurement and construction services are 
backed by a long, successful record of attaining this objective 
for refiners in every quarter of the globe. 

These services are available to you to any extent you require 
them —from consultation to a turnkey job on a complete refinery. 


DESIGN, ENGINEERING AND CONSTRUCTION FOR THE 
PETROLEUM REFINING AND IRON AND STEEL INDUSTRIES 





Arthur G. McKee & Company - Established 1905 


Ohi 
New York Office Rock er P Ne . k N Y. ew ahingien Office 
507 M Street, N.W. Washingt D. C. @ England: The Iron and Steel Divisio 
Arthur G. McKee & Comy represented by Head, Wrightson @& Company Ltd 

District Engineering ‘Offices: | t New Jersey and Tulsa, Oklahoma 


Headquarters: McKee Bu g, ‘ 1 





